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PRP COMMITTEE FOR THE NL INDUSTRIES/TARACORP SITE

Contact:

D«nnU P. Rtf«
Sidtey < Austin
On* First National Plaza
Suit* 5400
Oticaao. II 60603

August 31, 1990

Brad Bradley (5HS-11)
United States Environmental
Protection Agency

230 South Dearborn Street
Chicago, IL 60604

Re: NL Industrigs/Taracorp Site. Granite City. IL

Dear Mr. Bradley:

I. Introduction.

This correspondence constitutes the good faith offer of
the parties identified in Exhibit A in response to the Special
Notice Letter issued by the United States Environmental
Protection Agency ("U.S. EPAH) for the NL Industries/Taracorp
Superfund Site in Granite City, Illinois. In making the offer,
the parties express their willingness to conduct an RD/RA. The
offer is made without any admission of fact or liability by any
of the parties listed in Exhibit A, and each party reserves all
rights it may have at law or in equity to maintain or defend
against any claim or demand whatsoever concerning the Granite
City site and surrounding area. In addition to this
correspondence (which summarizes the offer, responds to and
comments on certain aspects of the Special Notice Letter, Record
of Decision, and Scope of Work, and discusses matters collateral
to the offer), the good faith offer consists of the following
documents:

• Exhibit A, a list of parties who are participating in
this good faith offer.

• Exhibit B, a critique of U.S. EPA's use of the
Integrated Uptake/Biokinetic Model as discussed in
Appendix B of Attachment I to the Special Notice
Letter. This document constitutes a portion of our
element by element response to the agency's Record of
Decision.
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• Exhibit C, a revised Scope of Work, which serves as our
element by element response to the agency's Scope of
Work and a description of the work plan.

• Exhibit D, comments and, where appropriate, proposed
revisions to the Model Consent Decree. This exhibit
incorporates our willingness to reimburse U.S. EPA for
oversight costs as set forth in CERCLA and our position
on release from liability and reopeners to liability.

II. Parties participating in this good faith offer.

Over the course of recent months, U.S. EPA has
identified as potentially responsible parties 362 vendors or
customers of the facility operated by NL Industries and Taracorp
for the better part of this century. The parties fashioning this
offer are a subset of the 362 identified by the agency. Please
note that the list of parties to this offer does not include NL
Industries. The parties to this offer and NL Industries have
settled neither their potential differences about sharing costs
incurred in cleaning the smelter NL Industries owned and operated
for half of this century nor the form a good faith offer should
take. Consequently, we have not been able to form a group which
includes NL Industries. Nevertheless, we are aware that NL
Industries is also making an offer to U.S. EPA. While we have
been apprised of the general outline of the offer during
negotiations, we are not privy to its final form. We assume
U.S. EPA would prefer that the parties participate in a common
effort and will continue to push the parties in that direction.

We are aware that the smelter was operated for a few years by
Taracorp. We understand that Taracorp has been subject to a
bankruptcy proceeding and that NL Industries and Taracorp have
entered into a settlement in which NL Industries may have agreed
to indemnify Taracorp for any claims resulting out of the conduct
of certain response activities at the site, since NL Industries
ran the facility for a substantial portion of its operations and
Taracorp has not actively participated in response activities to
date, for the present, we regard NL Industries as the principal
party with which we must settle our disputes about the propriety
of requiring customers to clean up a business run by a viable
operator. Nevertheless, we waive no rights against Taracorp.

2 The term "we" as used throughout this letter refers to the
parties to this offer.
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However, until we reach agreement, our offer must remain
contingent on the inclusion of NL Industries in the final consent
decree.

As certain parties to this offer noted to U.S. EPA
during the period before issuance of the Special Notice Letter,
it is difficult to focus the attention of identified potentially
responsible parties until after receipt of the Special Notice
Letter. When the list is as expansive as that issued by U.S.
EPA, it invariably includes many parties who have not previously
participated in the Superfund process and who must take time to
determine the nature of their liability and the appropriate means
for participating in the process.

This site was no exception. Before receipt of the
Special Notice Letter, a small nucleus of parties worked to unite
a larger number into a cohesive group, but progress was slow.
Since receipt of the letter, a site group has been formed and a
method for funding the group's activities has been implemented.
Because we were not asked to participate in the RI/FS at the
site, our efforts in the early months (beginning shortly after
receipt of the initial notification from U.S. EPA in December,
1989 that smelter customers had been identified as potentially
responsible parties) necessarily focused on simply understanding
the history of interaction between NL Industries and Taracorp on
one hand, and the U.S. EPA on the other, and obtaining and
analyzing technical documents. The group then turned its
attention to responding to the Special Notice Letter. While the
Special Notice Letter brought a larger number of parties into the
fold, a certain amount of time was necessary to apprise those
parties that were not familiar with the Superfund program how the
system created by the Comprehensive Environmental Response,
Compensation, and Liability Act ("CERCLA"), 42 U.S.C. S 9601 e_t
seq.. functions. Additional time was required for the group to
reach consensus regarding what it would be willing to do. Sixty
days is not much time for a large group of parties to perform
these tasks and reach agreement about serious decisions regarding
response activities. While more time would have been fruitful in
responding to the agency's request, we have decided not to
request it at this juncture because we believe the offer set
forth in this correspondence is sufficiently detailed for the
agency to continue negotiations with the group with confidence
and assurance that a settlement can be reached within the 120-
day moratorium period required under CERCLA $ 122(e).
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ZZZ. •mmary of the good faith offer.

A. Outline of proposed remedial activities.

We expect that U.S. EPA will focus its attention on the
Record of Decision and accompanying Scope of Work to determine
which of the tasks we have agreed to perform. We refer you to
Exhibit C for our revised Scope of Work. With one exception, we
have generally expressed a willingness to perform all the
identified tasks. We have discussed that exception below.
First, however, we would like to address minor differences.
Certain tasks involve improvements to land currently owned by
Taracorp and Trust 454 for the benefit of St. Louis Lead
Recyclers. For instance, the Scope of Work requires that parties
construct a fence around the Taracorp property. Since Taracorp
continues to own and operate a business on the property and will

v receive a benefit from the fence, Taracorp should construct its
(.*> own fence. Similarly, response activities at the site owned by

V' Trust 454 will directly benefit that property and should be
undertaken by the property owners.

We turn then to the area where our offer differs from
the Record of Decision and Scope of Work. In its Record of
Decision, U.S. EPA requires that the remedial action lower the
soil concentration of lead in residential neighborhoods to no

_,/ greater than 500 ppm. We have proposed a cleanup level of no
* greater than 1,000 ppm with a lower level to be chosen, if

v •' -necessary, based on the result of site data gathered specifically
to determine the risk, if any, posed by soil lead
concentrations. The data we propose to gather is very similar
to that U.S. EPA proposed to gather through the tasks set forth
in its Record of Decision. To determine the impact of current
soil lead levels on the affected population, we propose a health
assessment survey as set forth in the modified Scope of Work.

3 He note that the Group has committed to clean to a level of
1,000 even if the study indicates that a higher level is
warranted. The Group has decided to offer this cleanup level in
the spirit of compromise and in recognition of the fact that the
agency will want to follow its guidance when used in combination
with appropriate site factors. Whatever the legal status of the
agency's guidance under principles of administrative law, a 1,000
ppm level does fall within the range recommended in the guidance.
While the guidance also provides the agency with the discretion
to set higher levels, we believe that offering a level within the
range set in the guidance will help demonstrate our good faith in
addressing the cleanup of this site and assuring that the area is
rendered safe.
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Generally, we propose to identify the population whose blood
should be sampled to develop a statistically significant database
and collect and analyze the samples. As necessary to correlate
blood levels with existing conditions in the nearby environment,
the survey would include the collection of soil samples, house
dust samples, and other relevant data (for example, the presence
of leaded paint) at the homes of children whose blood has been
sampled and analyzed. The survey should demonstrate whether lead
in soil has created an unacceptable health risk in the area of
the Granite City smelter and will provide a means to determine
the level of cleanup necessary to eliminate any unacceptable
risk.

We further propose that we and the agency use the
results of the survey to determine what soil cleanup level is
warranted. As noted, we are willing to clean to the upper range
of U.S. EPA's guidance document even if the analysis indicates
that a higher level may be warranted. The data would be used to
determine only whether a cleanup level of less than 1,000 ppm may
be appropriate. The reasons for our departure from the Record of
Decision are the subject of the attachments to this letter, but
we will summarize those reasons in the following overview.

U.S. EPA states in its Record of Decision that its
choice of 500 ppm lead concentrations in soil as a trigger for
soil cleanup is based on a guidance document and Appendix B to
the Record of Decision. Nothing else in the record directly
addresses the quantitative relationship between lead soil levels
at the Granite City site and potential blood lead levels in the
surrounding populace, the recognized indicator of an adverse
health impact. We recognize it can be difficult to determine
what level of cleanup is appropriate to reduce blood levels. The
scientific community has yet to agree on the threshold level for
lead and is having difficulty determining what it should be.
Worries about the health of children have driven acceptable
exposure levels down, and the past few years have seen
increasingly stringent requirements for soil cleanup. That risk
nay exist, however, begs the question of what level of cleanup is
appropriate to reduce or eliminate the risk. In light of the
recent withdrawal of the reference dose for lead, the agency
claims it has been left with little guidance for setting limits.
In response, the agency has issued a guidance document stating
that the appropriate level for soil cleanup should probably lie
within the 500 to 1,000 ppm range.
Ac.
The guidance specifically states that the entire range is
protective in residential soil. It also states that variances
from the guidance may be justified in either direction based on
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site-dependent characteristics, but the guidance is silent about
what characteristics should be considered.

Unfortunately, Region V has not used the guidance
document as the guidance itself requires. The document does not
support the proposition advanced by U.S. EPA both prior to and
after the comment period on the proposed Record of Decision that
500 ppm is the preferred level in a residential area. As noted,
the guidance document specifically states that the 500 to 1,000
ppm range is considered protective in residential areas. The
guidance document has not been superseded. Thus, choosing a
level at the lower end of the spectrum simply because the agency

' is addressing the cleanup of residential soil is inappropriate.
The agency discusses the presumed bioavailability of smelter lead
as another reason for selecting a value at the lover end of the
spectrum, yet the guidance on which the agency's position depends
expressly states that the agency has not developed a position on
the role bioavailability of lead should play in determining
cleanup levels.

U.S. EPA's response to comments regarding the agency's
stated reliance on the guidance documents were, to say the least,
interesting. Apparently recognizing the weakness of its record,

As noted in comments previously submitted to the proposed
Record of Decision, the use of a guidance document without
consideration of other relevant factors constitutes improper rule
making. It is no surprise, then, that OSWER Directive #9355.4-
02, Interim Guidance on Establishing Soil Lead Cleanup Levels at
Superfund Sites, requires U.S. EPA to consider site-specific
criteria.
5 U.S. EPA's claim that the 500 ppm standard is justified by the
fact the cleanup standard addresses residential soils differs
remarkably from an explanation provided to one of us by an OSWER-
Guidance and Oversight Branch representative, who stated that the
agency's decisions on choosing a level within the range should be
influenced not by whether the standard will address residential
soil, but rather by the nature of the neighborhood around the
residences. According to that contact, if the neighborhood lies
within a broader industrial or inner city area, a higher standard
•ay be appropriate; if in a rural setting, a lower setting may be
appropriate. In the present case, the higher standard would be
appropriate if one accepts this interpretation of the guidance.
Also, the agency's discussion of bioavailability assumes that any
measure of bioavailability of the lead at the Granite City site
would show that it is high. No such measurement has been
conducted.
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the agency decided to expand the factors it claimed to rely on in
reaching its decision. As the Record of Decision and its
appendices specifically indicate, the agency relied on the use of
-the Integrated Uptake/Biokinetic Model to choose a cleanup level
at the low end of the 500 to 1,000 ppm range. He note that the
U.S. EPA nodeling appended to its Record of Decision was not made
available by U.S. EPA during the comment period.

Exhibit B sets forth an extensive critique of U.S.
EPA's modeling efforts. The critique explains in detail the
usefulness of modeling, as well as its shortcomings where
relationships between model parameters are uncertain or relevant
data is lacking. In particular, the critique demonstrates that
U.S. EPA's choices of default factors (factors which substitute
presumed values for site-specific measurements where the latter
have not been taken) do not reflect probable conditions at the
^Granite City site and are not based on applicable data recognized
by U.S. EPA. When appropriate values are used, the model's
determination of the health impact of soils at 1,000 ppm lead
does not exceed, indeed does not come near, those considered
detrimental to human health in Appendix B of Attachment I to the
Special Notice Letter. Thus, Appendix B does not support the
agency's choice of a 500 ppm level.

We have legitimate reasons for focusing on cleanup
levels. Congress has mandated that cost-effectiveness be
addressed as a factor in remedy selection. 42 U.S.C. S 9621.
However, U.S. EPA's analysis did not adequately address cost-
effectiveness in its Record of Decision. The agency never
considered whether an incremental gain, if any, in health
benefits is justified by the increased cost. Discussion of such
issues is often relatively difficult since all models which
attempt to correlate health effects of lead in soil will probably
show that more stringent cleanup levels result in some reduction
in blood lead levels. The issue, however, is whether a given
reduction in soil levels leads to a perceptible health benefit,
not whether a negligible reduction in blood levels will occur
whatever the expense. Exhibit B indicates that the marginal

U.S. EPA's entire analysis was presented the following single
sentence:

The selected remedy is implementable and provides the
elimination of direct contact with and inhalation of soils
and waste materials contaminated with lead at concentrations
above levels which may present a risk to public health in a
comparable or smaller time frame and cost than other
alternatives which achieve this goal.
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improvement in blood levels traceable to reducing soil lead from
1,000 ppm to 500 ppm is negligible. Exhibit B uses currently
accepted data; U.S. EPA in its Record of Decision depends on
outdated information for setting default values. Exhibit B also
uses data from sites similar to Granite City to calibrate U.S.
EPA's model; U.S. EPA's model does not.

Despite the fact that Exhibit B requires the conclusion
that a 1,000 ppm level is adequate, we are willing to stake the
results of our critique on real data to be gathered through the
proposed health survey assessment. In fashioning our offer, we
have relied on several statements made by U.S. EPA in its Record
of Decision and accompanying documents. We noted that the agency
believed the best approach to determine clean up levels was to
use the Integrated Uptake/Biokinetic Model and that U.S. EPA had
specifically adopted 15jtg/dl as the action level for elevated
blood lead concentrations. We further noted that the agency
considered a distribution in which about 8.4% of the blood lead
levels exceeded the action levels to be sufficiently protective
of human health and the environment. Finally, we noted that
moving the predicted percentage of children with blood lead
levels in excess of IS^g/dl from 34.3% to 8.4% (a difference of
about 26%) apparently justified, in the agency's judgment, an
increase in expense from $6.8 million to $28.5 million (an
increase of about $22 million).

In suggesting that a blood lead study be performed, the
agency also stated that the study could be used to "determine
exactly which areas must excavated and to what depth."
Accordingly, U.S. EPA views the model as a useful working tool
for determining cleanup levels. We note the guidance document
states: "Blood-lead testing should not be used as the sole
criterion for evaluating the need for long-term remedial action
at sites that do not already have an extensive, long-term blood-
lead data base." We do not propose that the blood-lead tests
serve as the sole criterion. Rather, the tests are one of
several criteria necessary for reaching a final cleanup level,
including U.S. EPA's guidance document. Like U.S. EPA's
proposal, ours will assure that the chosen cleanup lies within
the range recommended by the guidance document irrespective of
the outcome of the study and will be protective of human health
and the environment.

U.S. EPA expressed concerns in its comments that the
continuing presence of lead at the site dictates against further
study and in favor of action. U.S. EPA had hoped that the
planned blood lead study would be completed in the summer of
1990, but we have learned that the study cannot occur until next
year. We are disappointed that the opportunity for conducting
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the study this year has passed. In any event, our proposal,
consistent with the agency's concerns, will move work forward
without delay. Many of the tasks required in the Record of
Decision would be implemented immediately, and a generic work
plan for residential cleanup can be developed now and implemented
immediately on completion of the blood-lead study and the
analysis of its results. He do not contemplate that the survey
will result in substantial delay of the final cleanup.
Furthermore, if the survey determines that less cleanup than set
forth in the Record of Decision is appropriate, the cleanup
schedule will be shorter than originally envisioned. The short-
term risks due to disturbance of lead-bearing soils, entrainment
into the air, and redeposition in the neighborhood, as well as
the considerable risk to local children and other residents from
the substantial increase in traffic from earth-moving equipment
during the course of remedial activities, will be greatly reduced
if cleanup of fewer areas is necessary.

B. Use of the site-specific data to determine m final
cleanup level.

The primary problem with using modeling to draw valid
conclusions about the appropriate soil cleanup level is the lack
of site-specific data which one can use to check assumptions
about the health impact of lead in soils in the Granite city
area. Our proposal offers a methodology both for determining

This concern is apparently shared by U.S. EPA. In the soil
lead cleanup guidance, the agency states:

In one case, a biokinetic uptake model developed by the
Office of Air Quality Planning and Standards was used for a
site-specific risk assessment. This approach was reviewed
and approved by Headquarters for use at the site, based on
the adequacy of data (due to continuing CDC studies
conducted over many years). These data included all
children's blood-lead levels collected over a period of
several years, as well as family socio-economic status,
dietary conditions, conditions of homes and extensive
environmental lead data, also collected over several years.
This amount of data allowed the Agency to use the model
without the need for extensive default values. Use of the
model thus allowed a more precise calculation of the level
of cleanup needed to reduce the risk to children based on
the amount of contamination from all sources, and the effect
of contamination on blood-lead levels of children.

(continued...)
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whether there has been an impact on human health and the
environment and for reaching a consensus about an appropriate
cleanup level. We accomplish this by performing a health
assessment survey to eliminate the shortcomings manifest in U.S.
EPA's use of the Integrated Uptake/Biokinetic Model and provide
assurance that the factors used in our Exhibit B remain accurate
representations of reality in the Granite City area.

We recognize that choosing the appropriate cleanup
standard is not easy. However, the offer is without risk to the
agency in that it achieves a cleanup within the range suggested
by agency guidance. Parties that sign the consent decree are
bound at the very least to perform a cleanup. Only data which
favors a more stringent cleanup will affect the ultimate decision
on the cleanup level. Our methodology will permit a cost-
effective remedy protective of human health and the environment
to be selected from the 500 to 1,000 ppm range.

To set a cleanup level, we would use the blood lead
data in the following manner. First, we would determine what
portion of the target population exhibited blood lead levels in
excess of 15 ng/dl. If the percentage was 8.4% or less, we would
assume that U.S. EPA's performance criteria for blood lead levels
have been net and perform the cleanup to the 1,000 ppm level. If
the percentage exceeded 8.4%, we would then use various linear
regression tools and additional environmental assessment data to
determine the appropriate cleanup. The first step in the
determination would consist of using multiple linear regressions
based on the data gathered in the health assessment survey to
determine which environmental lead sources are the major
contributors to blood lead. Then, a regression analysis would be
performed to determine the relationship between soil lead and
blood lead. To provide U.S. EPA with data to evaluate our result
in light of the agency's Record of Decision, we also propose to
confirm the results using the Integrated Uptake/Biokinetic Model
(substituting real data values for default factors) and compare
the results with those obtained through the linear regression
analyses.

Our proposal for confirming the regression analyses by
using the Integrated Uptake/Biokinetic Mpdel requires agreement

(...continued)

The study we propose will collect the data necessary to reduce
dependence on default values, the type of dependence which led
the agency astray in its use of the model for the Granite City
area.
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on the factors to be inserted in the model. As noted in Exhibit
B, U.S. EPA used values with which we take issue. We assume that
we and U.S. EPA can reach agreement on the appropriate values to
be inserted in the model based on analysis of the health
assessment survey data.

He also propose a factor to take into account that our
study nay demonstrate that a significant portion of the lead
likely to be ingested in the area will not originate from the
soil. As Exhibit B notes, for example, U.S. EPA failed to take
into account other significant sources like paint. We cannot
control other sources and should not be required to address
contamination unrelated to the smelter itself, in particular,
where other fixes would be considerably more cost-effective or
will occur in the natural course of time. If lead paint, for
example, is the major cause of the problem, the best solution is
to address the paint. We are not wedded to any particular factor
as long as the factor finally chosen fairly reflects the
contribution of soil lead to blood lead levels and the health
benefit to be gained by performing cleanup to a particular level.

To choose a factor which recognizes the multiple
sources of lead, we propose the following methodology. The
studies we perform will allow us to calculate the percentage of
total blood lead levels resulting from soil lead. Historical
data providing the range of blood lead levels implicit in the
Integrated Uptake/Biokinetic Model provides a mechanism to
determine what percentage of blood lead levels lie above a chosen
standard, as demonstrated by U.S. EPA's use of the model in its
Record of Decision. We would accept a cleanup level which
reduces that fraction of the excess over the target level for
which soil is responsible. This suggested soil lead factor would
explicitly take into account what U.S. EPA presumed in its
analysis. The agency stated that an 8.4% rate of excess blood
levels was appropriate since the agency expected that
contributions of other lead sources would also decrease. Our
Methodology would provide an objective standard by which to
measure the relative contribution of each source. Once we have
obtained the appropriate cleanup level, we will compare it to
U.S. EPA's guidance document. If the lead level is above 1,000
ppm, we will nevertheless clean the soils to the 1,000 ppm level.
If the level is below 1,000 ppm, we will clean to the calculated
level or to 500 ppm, whichever is greater.

In summary, we believe our proposal specifically
addresses all of the major concerns U.S. EPA raised in its
comments to its Record of Decision regarding use of soil cleanup
levels exceeding 500 ppm and provides a scientifically
justifiable basis for setting a cleanup level without delay and
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in a manner which protects human health and the environment. We
are willing to negotiate with U.S. EPA a consent decree which
will embody these principles.

C. Financial willingness and ability to perform.

By making this offer, we express a willingness to
perform the RD/RA as we have proposed. Regarding the financial
ability of the parties to this offer to finance the RD/RA, the
parties include among their number major corporations listed on
national stock exchanges. Annual reports or other security
filings for these companies will be made available on request.
The group also includes smaller companies which are not capable
of financing the offer without the cooperation of the parties
referenced above, In light of the involvement of other large
corporations, however, this factor should not affect performance
of the remedy. Also, we note the Consent Decree proposes
financial security.

D. Selection of a contractor.

While many of us have staffs capable of conducting
portions of the RD/RA, we intend to vest control of site
activities in the hands of a competent environmental consultant
who would be commissioned to undertake the proposed RD/RA in
conjunction with other contractors suggested by the consultant
and approved by us. The protocol we propose for selecting the
consultant, which has been used by some of us at another lead
smelter site, is as follows:

• Use a pre-bid qualification procedure to create a
list of contractors to whom bid packages will be
forwarded:

• Determine which contractors have experience
with RD/RAs for lead smelter sites or other
sites where lead is present

• Consider the industry reputation of
contractors capable of performing the RD/RA

• Consider specific recommendations from former
and current clients of prospective
contractors

• Submit bid packages to listed contractors
soliciting information on the following:
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• Costs for individual tasks

• A schedule for completion of the tasks

• Qualifications to perform the RD/RA

• Resumes for the team assigned to the RD/RA

• Review the bids according to a predetermined
evaluation plan and select a contractor

• Obtain any necessary agency approval

XV. Matters which the parties to this offer have not had the
opportunity to adequately address.

Several collateral issues are suggested by the
attachments to the Record of Decision apart from concerns about
the extent of the remedy. Given the tight schedule to consider
central issues, we have not had the opportunity to fully consider
the following matters.

A. fit Minimi* parties.

We have addressed issues which normally arise with
respect to de minimis parties pursuant to 42 U.S.C. $ 9622(g),
such as the parameters for inclusion in a de_ minimis subgroup and
premiums for releases. A subcommittee has been formed to
finalize a plan and options are being considered. We believe an
acceptable arrangement can be reached within the time frame of
negotiating a final consent decree. We note, however, that only
a fraction of entities likely to be included within the category
have joined our group to date. Accordingly, it will be difficult
to determine the likely success of our efforts until an offer is
disseminated and considered by interested parties.

B. Agency allocation.

We have not yet addressed two concerns regarding
allocation among those identified by U.S. EPA as potentially
responsible parties. The first issue concerns allocation of
costs between the site owner/operators and their former
customers. The offer remains contingent on an interim
settlement. Nevertheless, we are confident that the parties can
reach at the very least an interim funding agreement reasonable
under the circumstances which will permit all parties to
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cooperate in remedial activities at the site pursuant to a
consent decree.

The second issue concerns the allocation assigned by
U.S. EPA for smelter customers and vendors. Because the parties
have been focusing their efforts on organizing and reaching
consensus on a good faith offer, they have not had the time or
opportunity to review the documentation on which U.S. EPA's
customer list is based. Accordingly, this offer is also
contingent on these parties reaching agreement on appropriate
allocation of costs. In this context there are a number of
issues to consider. We note that the documents examined by U.S.
EPA or its contractors cover a relatively insubstantial period of
time during which the smelter operated. Thus, the documents do
not take into account all customers or vendors which may have
used the site, and the percentages reflect only the relative use
of the site by customers or vendors during the period covered by
the documents, and then only to the extent that the documents are
complete for that period. It may be necessary for the agency to
notify other parties of their potential liability if they are
identified as using the site at periods for which documents do
not exist. Furthermore, many of the customers and vendors
currently identified by U.S. EPA as potentially responsible
parties were not customers or vendors for many years during which
it operated. Accordingly, any percentage scheme may have to be
adjusted to account for the potential inequity of extrapolating
to years for which records are not available.

We have formed an allocation committee which has begun
work to address these issues. With appropriate cooperation on
the part of the agency in obtaining copies of documents, we
believe our tasks can be completed in a timely matter as
necessary to fashion a Consent Decree.

V. Conclusion.
U.S. EPA has requested that parties making an offer

provide a contact person for future negotiations. We have
created a team for negotiations and request that you channel all
contacts regarding the site to counsel for Johnson Controls,
Inc.:

Dennis P. Reis, Esq.
Sidley & Austin
One First National Plaza
Suite 5400
Chicago, IL 60603
(312) 853-2659



Comments on the ROD and the Scope of Work
Taracorp Superfund Site, Granite City, Illinois

1. Additional deep monitoring wells
The requirement that four new wells be installed in the deeper portion of the

upper aquifer to monitor ground water conditions upgradient and downgradient of the
waste pfle suggests that EPA intends that these wells be used in a long term monitoring
plan. At present, there is no evidence to suggest that the deeper portions of this aquifer
are contaminated; therefore, implementation of a comprehensive monitoring program is
premature. An investigatory well should be installed and sampled before a monitoring
program is required. The possibility that installation of deep wells will result in
inadvertent contamination of the deeper portion of the aquifer must be considered in
deciding whether a monitoring system is necessary. Expansion of the Taracorp waste
pile will have a significr effect on the local hydrology, and may also restrict the
placement of new monitoring wells. Therefore, the final design of the monitoring system
(if a system is required) should be developed after the expansion is complete and effects
on the local hydrology have been evaluated.

2. Monitoring of ground water for organic contaminants
There is no evidence that organic contaminants are associated with the Taracorp

waste pile, and no justification for adding them to the list of analytes has been provided.
Experience suggests that the probability of false positive results is quite high in sampling
and analyzing for some organic contaminants. The cost of these analyses can also be
considerable. In the absence of any evidence of the presence of these organic
contaminants, the list of parameters to be monitored should be restricted to gross
indicators and those contaminants previously detected in the waste materials or ground
water.

3. Installation of a clay liner under newly-created portions of the Taracorp pile,
preceded by removal of Area 1 soils with lead concentrations in excess of 1000
ppm
This liner should not be necessary; nor should excavation of the Area I soils that

wflj be covered by the expanded pile. The expanded waste pile will be constructed with
a cap designed to minimize infiltration, and most of the material placed in the expanded



pile will be soil excavated from the residential areas. If this material is placed and
capped correctly, the amount of leachate generated in the expanded pile will be minimal
Thus, there is also no need to excavate the surface soils in the portions of Area 1 that
will be covered by the expanded pile.

4. Toxicity testing of materials to be added to the Taracorp pile
Toxicity testing of materials to be added to the pile is not warranted by the

evidence collected in the RI/FS process. The majority of the material to be added to
the pile is expected to be soil from the residential areas. As reported in the Rl, a soil
sample containing one of the highest concentrations of lead (3110 ppm) was subjected to
the EP toxicity test, and passed. Even if some portion of the material added to the pile
releases lead at a rate greater than allowed by the EP toxicity test, the leachate (if any)
generated from this portion would be diluted by leachate from the less contaminated
portions.

5. Air monitoring: PM10 and lead
After remediation, there will not be any uncontrolled source of contaminated

particulates at the Taracorp site. Taracorp is not operating the smelter, the affected
surface soils will have been replaced with clean soil, and the cap will prevent generation
of contaminated particles from the waste pile. Given the industrial nature of the
surrounding area, it is possible that established levels of airborne contaminants will be
exceeded due to activities that are in no way associated with the Taracorp site. It is not
reasonable to requi-e the PRPs to perform this air monitoring when the only likely
sources of contaminants are not related to their activities.

6. Expansion of the battery case material inspection area
The area to be inspected for battery case material should not be expanded beyond

Venice and Eagle Park Acres to all nearby communities in the absence of evidence that
the Taracorp site was the source of the material.

7. Cleanup of case materials and surrounding soils to 500 ppm
The basis for the 500 ppm cleanup level has not been scientifically established in

the administrative record. A decision on criteria for soil cleanup cannot be made until
additional scientific studies are conducted.

8. Maximum required depth of remediation
A maximum required depth of remediation should be established for the



residential soils. This maximum depth should be selected after consideration of the
health risks posed by the presence of lead at various depths. Although lead in surface
soils may contribute to health risks through ingestion and inhalation of soil and
household dust particles, children are unlikely to be exposed to contamination at deeper
levels in the soil column. The uncertainty associated with the maximum depth of
sampling and remediation makes it impossible to develop reasonably accurate estimates
of the total costs of implementation. Therefore, the cost-effectiveness of the various
alternatives cannot be compared until the required depth of excavation has been
established.

9. Responsibility for sampling and removing soils that are currently capped by
asphalt or other barriers if these soils become exposed in the future
There is no evidence that soils that are currently capped by pavement or buildings

will pose a public health threat if they are uncapped in the future. The soil depth of
concern will be defined during implementation of the remedial action; until this has been
determined, sampling of soils exposed by excavation or deterioration of pavements
should not be required. In the future, the nature and purpose of each excavation,
paving, or construction activity will determine the potential exposure to soils that are
currently capped and should also determine the need for sampling and soil removal.

10. EPA's Application of the Integrated Uptake/Biokinetic MODEL
EPA has applied the Integrated Uptake/Biokinetic (IU/BK) Model, in the form

of the LEAD program, to predict the mean blood lead level and distribution among
children ages 0-6 years who are exposed to soil and dust levels of 500 ppm or 1000 ppm
at the NL/Taracorp Site. The results of this model may be taken into account in setting
clean-up levels, provided that (1) site-specific and up-to-date parameters are used in the
model, and (2) a sound, scientific basis is developed for the target blood lead level, the
target population, and the percentage of the population to be protected. EPA has not
met these criteria in its application of the IU/BK model to set clean-up levels at the
Taracorp site.

A. Inadequate Justification for the 15 Mg/dL Target Blood Lead Level for
Young Children
In its application of the IU/BK model to set soil clean-up levels at the

NL/Taracorp site, EPA has inadequately justified its selection of 15 Mg/dL as the
target blood lead level for young children. The selection appears to be based
primarily upon neurobehavioral effects in young children. EPA states that



Needleman (1988) "emphasizes that careful epidemiologic studies, which have
controlled for the important confounders, have set the level for these effects at
10-15 micrograms per deciliter lead in blood". It is important to note, however,
that the recent epidemiologic studies have suggested that neurobehavioral effects
have been associated only with prenatal blood lead levels (i.e. maternal blood
lead levels) in the range of 15 Mg/dL, while this association at low blood lead
levels has not been established for postnatal exposure.

B. Use of The LEAD Program in Which a Calculational Error Has Been
Noted
The LEAD computer program used by EPA to evaluate the effects of

possible clean-up actions at this site contains an erroneous formula. For any
specified exposure scenario, the program overestimates the actual percentage of
the population that would be expected to have high blood lead levels. Therefore,
EPA has underestimated the true proportion of the population that would be
protected by its proposed remedial action. See the attached comments submitted
to EPA by Gradient Corporation.

1L Blood Lead Study
The consent decree indicates that blood lead sampling should be performed to

"provide the community with current data on potential acute health effects associated
with site contamination". We are in agreement with the utility of performing blood lead
sampling and analysis to assess current lead uptake in residents at the site. It is
essential, however, that the blood lead sampling be performed in conjunction with soil
sampling in order that the association between blood lead and soil lead contamination
can be established. Knowledge of this association is necessary in order to determine the
appropriate site-specific clean-up criteria and to assess the impact that any remediation
would have upon blood lead levels. In order to assure that the blood lead/soil lead
association is firmly established, it is important that the overall blood lead study involve
a representative random sample of the population, of adequate size to characterize that
geometric mean and range of blood lead levels and the degree of soil lead contamination
in the area. By measuring a random sample, observations about the mean and
distribution of blood lead levels and soil levels can be extrapolated to all individuals in
the study area.



4017J

ADDITIONAL COMMENTS ON RECORD OF DECISION

Pg. 1, Para last Delete reference to "any other nearby
communities..."

Pg. 2, Para 3rd Recycle at secondary lead smelter if
possible and material is acceptable.
(60% lead content is present minimum).

Pg. 1, Para II #3 Note that Taracorp was the only
recipient of an AOC that actually
complied with the Order. Tri-city
Trucking and Stackorp were not
recipients of the Special Notice Letter
(1226).

Pg. 2, Para II #4 Date for placement on the NPL does not
agree with the Draft Consent Decree.

Pg. 2, Para III 240 people out of 40,000 population
does not represent "extensive community
interest."

Pg. 4, Para #1 Area 1
Trust 454 and Tri-City Trucking
properties were recipients of EPA
enforcement orders in 1984 to address
sources of lead contamination.
However, the requirements of the order
were never fulfilled. Since these
properties were identified as sources
in the IEPA - SIP for lead in 1984,
they should be included as PRP's in
this action, as well as Stackorp.

Pg. 5, Para K2 Surface Water and Air
St. Louis Lead Recyclers also ceased
work on the Taracorp pile in 1983.

Pg. 5, Para Post RI Information and Inspections
The agency should provide information
regarding additional areas identified.

Pg. 16, Para Short Term Effectives - Tables
The estimated time for completion of
2 1/2 years for Alternative H is, based
upon OB6 estimates, incorrect.
Alternative H would require
approximately 7 1/2 years to complete.



Pg. 16, Para Cost
As noted above, Pg. 13, Para 2, the EPA
acknowledged that cost estimates have
not been developed for the 5 additional
work areas, therefore this comparison
is flawed by their own acknowledgment.
Further/ as identified by OBG during
the public comment period, the EPA cost
estimate for Alternative H was
incorrect, (i.e., only counted on half
of residences in response areas and had
a mathematical error of approximately
30%).

Pg. 16, Para Community Acceptance
A review of the synopsis of the public
comments (attached to the ROD) failed
to identify a public comment regarding
the "construction of a clay liner"
under the Taracorp pile expansion, or
the contingency measure for soils
disturbed in the future.

- 2 -



4022J

ADDITIONAL COMMENTS ON SCOPE OF WORK

Pg. 1, Para Soil Sampling/Inspection (1st Para)

Delete "but is not" limited to . .
This is poor definition - open ended -
needs clarification.

Pg. 2, Para Alleys and Driveways

In last sentence delete "and paved." Add
"and resurfaced in a manner consistent with
original conditions, or present usage."

Rod - Figure 8 Multi-Media Cap Detail
RCRA Cap is not necessary. Change Cap to
eliminate substantial maintenance problems.
(i.e., Use membrane, fabric, Tensar and 2"
Crushed stone.
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June 20, 1990

Chris DeRosa, PILD.
US. EPA OHEA
Env. Grit and Assessment Office
26 West MI. King St.
Cincinnati, OH 45268

Subject Comments on March 1990 TSD and LEAD 03

Dear Dr. DeRosa:

Enclosed please find comments we have prepared on the third draft of the Technical Support
Document (TSD) for lead, the LEAD Users' Guide, and LEAD 03 software. The March TSD
reflects many of the reviewer's comments solicited in response to the second draft of the documeot;
however, several issues remain unclear and we believe there is a calculational error in the LEAD
program.

Please do not hesitate to contact either one of us if there are any questions. Thank you for your
consideration.

Sincerely yours,

GRADIENT CORPORATION

Barbara D. Beck, Ph-D., DABT
Principal

Martha J. Steele, MJUL
Senior Associate
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44 Brattle Street, Cambridge. MA 02135 • (617)576-1555 • Telefax (617)864-6469
Environmental Consultants with Offices in Cambridge. MA and Boulder, CO
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June 12, 1990

Comments on Lead Technical Support Document
and LEAD User's Guide

March. 1990 Draft

Execotivc Summary

The March TSD is the third draft of the Technical Support Document issued by the EPA. It
incorporates many of the reviewers' comments solicited in response to the second draft of the
document; however, several issues remain unclear and a calculational error has since been discovered
in the LEAD program. Our comments can be generally summarized as follows:

1. We discovered a calculational error in the LEAD program which
results in an overestimation of populations having blood lead levels
exceeding a given target level This overestimation is a result of an
error in the calculation of tognormal probability distributions of blood
lead levels in the LEAD program.

2. The appropriate input parameter for representing soil lead levels at
a given site for use in the LEAD program remains unclear in the
March TSD and the LEAD program User's Guide. Geometric mean
soil lead levels appear to be the most appropriate input parameter
given assumptions used to derive the model; however, this is not
explicitly stated. EPA needs to offer guidance on this issue since
maximum sofl lead levels have been used in the model to recommend
sofl lead clean-up levels.

3. The linear relationship between soQ lead and blood lead predicted by
the LEAD program is inconsistent with recent findings indicating a
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non-linear relationship between sofl lead and blood lead. The results
of these studies suggest that the LEAD program overestimates blood
lead levels at sofl lead levels greater than 500 ppm.

4. The LEAD program does not provide guidance on how to incorporate
differences in Woavaflabflity among different forms of lead, despite
evidence to suggest that bioavailabflity is a function of lead speciation
and particle size. Several animal feeding studies indicate that lead
sulfide is less absorbed than other species. In addition, the
gastrointestinal absorption equation does not adequately address the
nonlinear sofl lead - blood lead relationships observed in recent
studies.

5. A target blood lead level of 10 - 15 ng/dl for young children has been
set without adequately distinguishing between pre-and post-natal
exposure. While 6 months of age is certainly "postnatal," mobility and
independence of children at this age is limited, and therefore blood
lead levels at this age are likely to reflect lead exposure from
resorption of lead from bone or other maternally mediated lead
exposure. This argument was initially presented in our review of the
October TSD and is re-presented in this report with additional
comments on EPA's response to our earlier submission.

L Introduction

In July 1969, EPA's Environmental Criteria and Assessment Office (ECAO) issued a Technical
Support Document on Lead (July TSD) in which EPA proposed using the Integrated Uptake /
Biokinetk (IU/BK) model as a regulatory tool for predicting blood lead concentrations in children

to different air lead conditions. After receiving comments on the Jury TSD, EPA issued a
revised version in October 1989 (October TSD). At the same time as the issuance of the October
TSD, in IU/BK floppy disk was abo issued, thereby allowing the general public to use the program.
The program is called •LEAD" and was accompanied by a User's Guide. Since that time, EPA has
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received additional comments on the October TSD and issued a third draft of the Technical Support
Document in March 1990 (March TSD). Gradient Corporation staff commented on the July TSD
and October TSD. Additional comments on the March TSD are presented in this report

In particular, we discovered an error in the calculation of blood lead probability distributions and the
fraction of the population exceeding a target blood lead level in the LEAD program. We also have
questions about the appropriate use of input parameters and the utilization of the LEAD program
to determine sofl lead clean-up levels. In addition, the linear relationship between sofl lead and blood
lead predicted by the LEAD program is inconsistent with recent investigations indicating a significant
change in the sofl lead-blood lead slope with increasing sofl lead concentrations, especially at lower
sofl lead concentrations. Finally, we have several comments on uptake and bioavaflabflity of sofl lead
and provide responses to EPA's comments on our previous submissions regarding effects from
prenatal vs. postnatal lead exposure. Each of these specific comments are explored in the following
sections of this report.

H. Blood Lead Probability Distributions

Our review of the LEAD program involved numerous independent calculations of blood lead
probability distributions and predictions of populations exceeding a target blood lead level. Invariably,
our predictions were lower than predictions arrived at by the model. For example, given a geometric
mean blood lead level of 6.83 jtg/dl and a geometric standard deviation of 1.42, the model predicts
that 7.7% of the population will exceed a target blood lead level of 12_5 ng/dl Our calculations
predict that only 43% of the population wfl] exceed this same target blood lead level Upon
cramming the Lotus 123 spreadsheet version of the model presented to us by Alien Marcus, we
discovered that the model uses an incorrect equation for describing the population distribution of
blood lead levels and thus overpredicts the fraction of a population exceeding a given target level.

The equation presented in the spreadsheet version of the model is shown below:

px(x) " (2.51)(GSD) ' exp

-l/2hn x - In GH]2
I In GSO I
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where

PxOO
GM
GSD
Z51

lognonnal distribution of x
geometric mean
geometric standard deviation

The correct equation for describing a lognonnal population distribution is shown below (Haan, 1977):

Px(x) (2.51)(x)(In GSD) * exp
•l/2rin x - In GHl'

I In GSD J

The authors have omitted the variable V and used the GSD instead of the natural log of the GSD
in the denominator.

The lognonnal distribution describes a population distribution where the natural log transformation
of the random variable x is normally distributed. The probability density function for a normal
distribution is:

Px(x) • 1
' (2.51)(SDX) ' e

-1/2 x - M

. SDx J

2 '

where

SD,
arithmetic mean of x variable
standard deviation about M

For a lognonnal distribution, the variable y is normally distributed where y « m x. Thus the equation
describing the distribution of y is:
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1
(2.51)(SOy) ' e

-1/2 [ y " M
i SDy J

2 "

where

SEL

normal distribution of y
arithmetic mean of y variables
standard deviation about

The distribution of x can be found from the following relationship given by Haan (1977):

Py(y) I

since y = hi x

dy/dx | « 1/x x > 0

and

Px(x) (2.51)(x)(SOy) ' C
-1/2 "In x - M

or in terms of a geometric mean and geometric standard derivation

SD,

M,
InGSD
In CM

and
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n 6SD) * e
•l/2hn x - In GMl

[ In GSD J

Thus, the authors used an incorrect equation to describe the blood lead distribution given a geometric
mean and geometric standard deviation. This calculational error also appears to exist in the LEAD
program in both version 0.2 and 03.

HL Appropriate Use of Input Parameters

We believe EPA should clarify the appropriate use of input parameters for the LEAD program. For
example, it is not clear in the March TSD or in the LEAD User's Guide whether the sofl lead input
parameter should be a geometric mean (GM) or arithmetic mean (AM) sofl lead level We believe
GM soil lead should be the appropriate input because sod/dust lead is generally log normally
distributed and because mean values should be input for models where mean values are the output
We believe EPA intends mean values as input parameters but this does need to be clarified.

On page 4-1 in the March TSD, a description of the IU/BK model indicates that the model "...yields
estimates of blood lead levels associated with continuous uptakes over the lifespan." This statement
suggests that mean input parameters are most appropriate for the model; however, it is not clear
whether a geometric or arithmetic mean should be used. The only indication that a mean soil lead
level is the appropriate input parameter is given on page 3-17 of the March TSD.

-at is important that sufficient monitoring data are collected from different local sites
to produce meaningful estimates of average (mean) lead concentrations.

It is important for this issue to be clarified in the TSD and User's Guide because the LEAD program
can be used to recommend sofl lead clean-up levels. Use of GM, AM, or even maximum sofl lead
inputs in the IU/BK result in very different predicted GM blood lead levels and blood lead level
distributions around the GM If a maximum sofl lead value is input into the model, for example, we
believe the model wfll overestimate the impact of sofl lead on blood lead.
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To illustrate the significance of the choice of sofl lead input, we use the following illustration. If a
soQ lead clean-up level is designated as 600 ppm, this means the maximum allowable sofl lead, or
100% level, b 600 ppm. An input of a maximum sofl lead value into IU/BK, however, does not
translate to a GM blood lead level if IU/BK is meant to predict GM blood lead based on mean input
parameters. If mean input parameters are indeed appropriate for the IU/BK, then the maximum soil
lead cleanup level of 600 ppm is really 265 ppm as a geometric mean (assuming 1.42 GSD).
Likewise, if 600 ppm is instead taken as a GM sofl lead, the actual mfl*"""" (or 99%) sofl lead
deanup level would be 1358 ppm. This clean-up level is more than two times higher than if the
600 ppm level is interpreted as the maximum aoO lead level

Due to the potential for misuse of the model and magnitude of the difference in sofl lead dean-up
level estimates, we recommend that EPA clarify their position on appropriate sofl lead input
parameters.

IV. Soil Lead-Blood Lead Relationships

The LEAD program predicts a nearly linear relationship between blood lead levels and soil lead
concentrations. Although the Program recognizes some nonlinear biokinetic relationships, e.g
decreasing absorption of lead with increasing lead concentration (p. 4-11) and decreasing blood
compartment burdens with increasing uptake (p.4-21), these do not create a significant deviation from
linearity in the sofl lead-blood lead relationship. Recent investigations of blood lead and sofl lead in
Cincinnati, OH (an urban area), Telluride, CO (a former mining community) and Midvale, UT (a
former nulling and smelting community) (Bornschein et aL 1988, 1990), however, show a significant
change in the sofl lead-blood lead slope with increasing sofl lead concentrations, especially at lower
sofl lead concentrations.

Figure 1 compares Bornschein et aL's predictions of blood lead as a function of sofl lead at
Cincinnati, Telluride, and Midvale to the blood lead predictions by LEAD. The Bornschein et aL
curves in this figure are based on blood lead and environmental data collected in these communities.
The equations describing these curves were derived from multiple regression analysis of the various
variables found to influence blood lead levels (e.g., hand lead content, number of cigarettes smoked,
socioeconomic status). Average values for these variables were used in drawing the curves. The
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LEAD predicted curve was drawn assuming default values for all parameters with the exception of
housedust lead concentrations which were assumed equal to soQ lead levels.

The graphic comparison in Figure 1 dearly shows that the slopes of the Bornschein curves gradually
decrease as the surface sofl lead concentration increases, while the LEAD Program slope remains
constant This results in a Mgmfifant overestimation of blood lead concentrations by the LEAD
piogiam at higher sofl lead concentrations.

V. Bioavallabnitv of Soil Lead in the Gastrointestinal Tract

The LEAD program offers either a linear or a nonlinear, active-passive model to estimate uptake of
sofl lead bom the gastrointestinal (GI) tract The active-passive model is as follows:

ADS - ADSP + (A^SA/(i+([Pb]GI/Km)))

where

ADS = absorption coefficient for dust-soil lead
ADSP E coefficient for nonsaturable (passive) absorption
A/DSA = coefficient for saturable (active) absorption
[Pbloi = concentration of dust-soil lead in the gastrointestinal tract (pg/1)
Km « apparent Km for saturable absorption (pg/1)

and the default values for a 2-3 year old are:

« 03 for the default dust-soil lead intake of 20 pg/day

DSP - 0.15
- 0.15 for the dust-soil lead intake of 20 fig/day

[Pb]GI « 6 pg/1 for the default dust-soil lead intake of 20 pg/day
Km « 100 /ig/1
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The basis for this equation is not provided although it is stated that the active-passive equation will
be equivalent to the linear model at concentrations less than the Km value of 100 tig/I

While h is difficult to comment on the equation without the supporting documentation, several
tifhniVai difficulties are apparent with the model even in the absence of the supporting material

L The equation does not consider bioavaflabib'ty differences among different forms of lead. The
work of several researchers suggests Woavaflabflity is a function of lead species and that lead
sulfide, in particular, is less weO absorbed than other forms of lead. Barltrop and Meek
(1975) examined the absorption of 12 different lead compounds relative to lead acetate
absorption. Young rats were fed a diet containing 0.075% of the indicated lead compound
for 48 hr. At the end of this period, the rats were sacrificed, and the lead content of blood,
femur, and kidney was determined. The absorption of metallic lead (particle size of 180-150
/mi) was lower than the absorption of lead salts (particle sizes <50 /im). Of all compounds,
lead carbonate had the highest absorption which the authors suggest may reflect the greater
solubility of this compound in gastric juice. Absorption of lead sulfide and lead chromatc was
significantly less than that of lead acetate, while the other lead species (including lead oxides)
had absorptions similar to that of lead acetate.

Other animal studies also indicate that lead sulfide may be less absorbed than other lead
species. In one study, calves were fed lead in the form of phosphate, oxide, basic carbonate,
and sulfide (Allcroft, 1950). The authors found lead sulfide to be less toxic,* as defined by
lower kidney and blood lead levels and greater survival rates. In another study, guinea pigs
were fed (in a dour vehicle) various lead compounds (Fairhall and Sayers, 1940). Lead
sulfide ingestion generally resulted in less absorption (as measured by liver, kidney, and bone
contents) compared to lead oxides and sulfates.

2. The equation does not consider differences in pH throughout the tract The role of pH can
be very important in the solubQization of certain forms of lead. Several researchers observed
a decrease in the solubility of lead from street dust with increasing pH (Day et aL, 1979;
Harrison, 1979; Duggan and Williams, 1977). In addition, ionic constituents throughout the
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GI tract wfll also influence solubility and uptake. Thus, the dietary absorption equation may
be too simplistic to reflect the factors that modify lead uptake from soQ.

3. As noted above (Section 3.0), epidemiological studies at Cincinnati, OH, Telluride, CO, and
Midvale, UT show non-linearities between soQ lead and blood lead. These results indicate
reduced bioavaflabflity at higher sofl lead concentrations. The bioavaflabflity value can be
back-calculated based on slopes, an assumed soil ingestion rate (90 ing/day), and the
bjokmetic slope factor in the LEAD program.

Specifically, at Telluride, CO, the following structural equation was devetoped to calculate blood lead
levels (Bornschein et aL, 1988):

In (PbB) - -0.545 + 0.494 Ln(PbH) -I- 0.128(Age) - 0.140 (LnPbH x Age)
+ 0347 Ln (PbD)

Ln (PbH) = -1.582 + 0218 (Age) + 0.420 Ln (PbD)
Ln (PbD) « 3.573 + 0.400 Ln (PbSS)

Where

PbB «= blood lead concentration (ppm)
PbH « lead concentration on hands (ppm)
Age « child's age (years)
PdD = lead concentration in housedust (ppm)
PbSS « lead concentration is surface sofl (ppm)

Using these equations, a slope of 6.4 0g/dl per 1,000 ppm sofl lead was calculated for 18 month old
children exposed to sofl lead concentrations between 50 and 500 ppm and a slope of 22 /ig/dl per
1,000 ppm sofl lead was calculated for 18 months old children exposed to between 500 and 1,000 ppm
lead in sofl. Assuming a sofl ingestion rate of 90 rag/day and a biolrinetic slope factor of 0288, slopes
of 6.4 and 22 correspond to a lead in sofl bioavaflabflity of 24.7% and 8J%, respectively. In contrast,
using only geometric mean souVhousedust lead concentration (167 ppm) and blood lead values (63
0g/dl) with sofl ingestion rate of 90 mg/day and a background blood lead level of 4.8 pg/dl yielded a
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bioavaflabOity of 33.0%. While the LEAD absorption model does address non-linearities, it is
insufficient to account for such large differences at different soO lead concentrations.

The reason for the non-linearity between sofl lead and blood lead is not known, but it could reflect
solubility limits of certain forms of leads in the GI tract For example, in a feeding study in which
different concentrations of lead acetate were mixed with sofl and fed to rats (Chancy, 1989), the
percent biocvaOabib'ty increased as lead acetate concentration increased. Discrepancy between the
feeding study and the epidemiological studies may be due to the lead species and type of matrix (i.e.
chemical microenvironment) in which the lead is present

We propose two approaches to improve the absorption equation:

1. Additional calibration efforts should be conducted using epidemiological data and default
parameters changed to reflect the nonlinearities. Conceivably a power function relationship
could be used.

2. Physical/chemical characterization studies should be performed on soil samples from
epidemiological studies. It may be possible to develop an in vitro leaching system in which
the teachability of a sample could be correlated with a bioavaflabflity estimate based on blood
lead: soil lead relationships developed from the epidemiology study.

VI. Target Blood Lead Levels

With respect to EPA's response to our previous comments on the distinction between dose-response
relationships for postnatal and prenatal exposure, we believe this issue warrants further consideration.
In particular, the evidence that supports different effect levels for postnatal and prenatal exposure
should be reconsidered.

In their evaluation of studies on the neurological effects from lead exposure, EPA should give special
consideration to the timing of lead exposure and blood lead measurements in relation to
measurements of cognitive deficit In the TSD, the section on the mental development in infants and
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children (Section 2.4.1) frequently ignores timing of exposure, focusing only on magnitude of
exposure and subsequent effects. If the EPA were to more dearly define the ages at which blood
lead values were indicative of prenatal vs. postnatal exposure, their discussion of the importance of
various effects would become clear. For example, in the TSD, the EPA uses 6 month PbB values
to evaluate effects from postnatal exposure. While chronologically this age is certainly "postnatal,"
mobility and independence of children at this age is limited, and therefore blood lead levels at this
age are likely to reflect lead exposure from resorption of lead from bone or other maternally-
mediated lead exposure rather than reflecting exposures from the child's independent activities (Le.
aofl exposure and ingestion) (BeOinger et aL, 1967).

Section 2.4.1 of the TSD considers the correlation of lead exposure with neurological deficits in early
childhood. In this section, the TSD correctly states that, "All these studies taken together suggest
that neurobehavioral deficits—are associated with prenatal blood lead exposures levels on the order
of 10-15 /fg/dl". In the following review and summary of the studies that are presented, however,
discrimination between prenatal and postnatal exposure and the corresponding evaluation of mental
deficit becomes less clear.

For example, in the discussion of studies conducted in Qncinnati, all correlations between decrements
in cognitive development and blood lead levels are for prenatal exposures (prenatal, cord or 10-day
blood lead measurements). This is clearly presented in the summary, yet the TSD generalizes these
prenatal results to children of all ages, concluding from the Cincinnati studies that the decrements
associated with prenatal or neonatal blood lead levels of 25 /ig/dl supports selection of 10-15 ftg/dl
as a range of concern for effects in "children" (age unspecified), when no data have been presented
regarding blood lead levels in older (10 days) children. Similarly, in the discussion of the Cleveland
study, all decrements in mental development that were measured were associated with prenatal lead

sure (cord lead levels, maternal blood lead, or 6 month blood lead). Conclusions from this
research, however, are that postnatal mental development is related to "blood lead levels below
15 0g/cV (TSD, p. 2-41) again, with no indication that the measured effects were associated with
prenatal and not postnatal exposures.

The Port Pirie study in the only study that provides a thorough analysis of possible effects of
childhood (ie., postnatal) exposure and mental development Findings of this study include mean
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blood lead at age 6 months were on the order of 20+ /ig/dl, and that at age 4, cumulative PbB is the
most important determinant of adverse effects. While these results are correctly described in the
TSD, terminology used in concluding sentence obfuscates the meaning. Specifically, the TSD states
that "_an increase in integrated postnatal blood lead level from 10-30 /ig/dl was associated with a 7-
point decrease in GCI score." Initial reading of this could bring the reader to infer that postnatal
blood lead levels above 10 /ig/dl were associated with GCI decrements, when it should be property
interpreted to mean that children with blood lead values of 30 /ig/dl experienced a significantly lower
GO score (7 points lower) when compared to children with blood lead values of 10 /ig/dL That this
study detected developmental deficits with integrated postnatal blood lead values of 20-30 /ig/dl is
consistent with a blood lead level of concern in young children in the range of 20-25 /ig/dL

EPA's response to our comments reflects a blurred distinction between mental decrements and the
period of lead exposures. In its response, the Agency cites the correlation between 6-month blood
lead of 15 /Jg/dl and MDI scores as evidence of postnatal exposure effects. As discussed above,
however, blood lead values at 6 months of age are likely to reflect maternally-mediated exposures
rather than direct exposures to contaminated soils. In the response, the Agency also states that the
Boston study provides no information about effects from postnatal exposures in the range of 10-15
/ig/dl since postnatal blood lead values did not exceed 8 /ig/dL In fact, mean postnatal blood lead
levels did not exceed 8 /ig/dL but the high exposure group still consisted of children with blood lead
values in excess of 10 /ig/dl.

The research by Schroeder (1989), showing the correlation between deficits in mental development
and postnatal exposure (age 10 mo. - &5 yr) is consistent with findings in Port Pine, as the blood lead
levels in these individuals (21 /ig/dl mean) is dearly higher than in many of the studies on effects from
prenatal exposure.

In regard to the findings by Raab et aL (1989), this reference is neither provided nor discussed in
Section 2.4.1 of the TSD (Mental Development in Infants & Children).

In general, the EPA's response to our comment does not address the issue that we are presenting.
Specifically, the EPA fails to distinguish between the dose-response relationship for postnatal vs.
prenatal exposure. This most likely occurs due to the failure of the EPA to adequately track the
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timing of lead expo&ure in their evaluation of the blood lead concentrations that result in effects on
mental development.
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Figure 1.

Comparison of Predicted Blood Lead Levels for
2 Year Old Children
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CONSENT DECREE

WHEREAS, [The] the United States Environmental

Protection Agency ("U.S. EPA"), pursuant to Section 105 of the

Comprehensive Environmental Response, Compensation, and

Liability Act of 1980 ("CERCLA"), 42 U.S.C. § 9605, placed the

[NL Industries/Taracorp] NL/Taracorp Site in Granite City,

Illinois [(the "Facility" as specifically defined in Paragraph

4 of this Consent Decree) ]on the National Priorities List,

which is set forth at 40 CFR Part 300, Appendix B, by

publication in the Federal Register on October 15, 1984, 49

Fed. Reg. [4032Q] 4032 (1984);

[In response to a release or a substantial threat of a

release of a hazardous substance at or from the Facility,] U.S.

EPA signed an Administrative Order By Consent with NL

Industries, Inc. on March 11, 1985, to conduct a Remedial

Investigation and Feasibility Study (" [RIFS] RI/FS") pursuant

to 40 [CFR] C.F.R. § 300.68 for the Facility;

NL Industries completed a Draft Remedial Investigation

("RI") Report in September, 1988[.], and U.S. EPA accepted the

draft report with modifications on January 10, 1989. NL

Industries completed a Draft Feasibility Study ("FS") Report in

August, 1989. The Draft FS Report was modified by U.S. EPA and

released to the public [by] with U.S. [EPA, with] EPA's

modifications, on January 10, 1990.



On or about January 10, 1990, U.S. EPA, pursuant to

Section 117 of CERCLA, 42 U.S.C. § 9617, published notice of

the completion of the [RTFS] RI/FS and of the proposed plan for

remedial action, in a major local newspaper of general

circulation and provided opportunity for public comment to be

submitted in writing to U.S. EPA by February 24, 1990, or

orally at a public meeting held in Granite City, Illinois, on

February 8, 1990. U.S. EPA subsequently agreed to accept

written public comments until March 12, 1990.

U.S. EPA, pursuant to Section 117 of CERCLA, 42 U.S.C.

§ 9617, has kept a transcript of the public meeting and has

made this transcript available to the public as part of the

administrative record located at U.S. EPA, Region V, 230 South

Dearborn Street, Chicago, Illinois and at the Granite City

Public Library, 2001 Delmar Avenue, Granite City, [IL] Illinois

62040.

On or about November 28, 1989 [or] and April 9, 1990,

U.S. EPA, pursuant to Section 122 of CERCLA, 42 U.S.C. § 9622,

notified certain parties that the U.S. EPA had determined teach

party] such parties to be [a] potentially responsible [party]

parties (" [PRP11] PRPs") regarding the proposed remedial action

at the Facility;

In accordance with Section 121(f)(l)(F) of CERCLA,

42 U.S.C. S 9621(f)(l)(F), U.S. EPA notified the State of

Illinois on ______, 1990 of negotiations with PRPs regarding
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the scope of the remedial design and remedial action for the

Facility, and U.S. EPA has provided the State with an

opportunity to participate in such negotiations and be a party

to any settlement;

Pursuant to Section 122(j) of CERCLA, 42 U.S.C.

S 9622(j), on June 27, 1990, U.S. EPA notified the Federal

natural resource trustee of negotiations with PRPs on the

subject of addressing the release or threatened release of

hazardous substances at the Facility;

Certain persons have provided comments on U.S. EPA's

proposed plan for remedial action, and to such comments U.S.

EPA provided a summary of responses, all of which have been

included in the administrative record referred to above;

[Considering] Based on the proposed plan for remedial

action and the public comments received, U.S. EPA has reached a

decision on a final remedial action plan, which is embodied in

a document called a Record of Decision ("ROD") signed by the

Regional Administrator on March 30, 1990, [(attached as

Appendix 1 hereto),] to which the State has given its

concurrence, [and] which includes a discussion of U.S. EPA's

reasons for the final plan and for any significant changes from

the proposed remedial action plan contained in the FS;

U.S. EPA, pursuant to Section 117(b) of CERCLA, 42

U.S.C. § 6917(b), has provided public notice of adoption of the

final remedial action plan set forth in the ROD, including
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notice of the ROD's availability to the public for review in

the same locations as the administrative record referred to

above;

Pursuant to Section 117(d) of CERCLA, 42 U.S.C.

S 9617(d), the notice has been published in a major local

newspaper of general circulation, and the notice includes an

explanation of any significant changes from the proposed

remedial action plan contained in the FS and the reasons for

such changes;

Pursuant to Section 121(d)(l) of CERCLA, 42 U.S.C.

§ 6921(d)(l), U.S. EPA [,] and the State [, and Settling

Defendants ("the Parties")] believe that the remedial action

plan adopted by U.S. EPA will attain a degree of cleanup of

hazardous substances, pollutants and contaminants released into

the environment and of control of further release which at a

minimum assures protection of human health and the environment

at the Facility;

[The Parties] U.S. EPA and the State believe the

remedial action plan adopted by U.S. EPA, in consultation with

the State, will provide a level or standard of control for such

hazardous substances, pollutants, or contaminants which at

least attains legally applicable or relevant and appropriate

standards, requirements, criteria, or limitations under Federal

environmental law or State environmental or facility siting law

in accordance with Section 121(d)(2) of CERCLA, 42 U.S.C.
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§ 9621(d)(2), and that the remedial action plan is in

accordance with Section 121 of CERCLA, 42 U.S.C. § 9621, and

with the National Contingency Plan ("NCP"), 40 CFR Part 300;

Settling Defendants agree to implement various tasks

proposed in the [final] remedial action plan adopted by U.S.

EPA [in the ROD as set forth in Appendix 1 to this Consent

Decree and incorporated by reference into this Decree, and U.S.

EPA has] and the State in the ROD and other tasks necessary to

design and implement a remedial action plan as specified in the

Scope of Work attached to this Decree. U.S. EPA and the State

have determined that the work required under the Consent Decree

will be done properly by Settling Defendants and that Settling

Defendants are qualified to implement the tasks recruired in the

remedial action plan contained in the ROD; and

The Parties recognize, and intend to further hereby,

the public interest in the expedition of the cleanup of the

Facility and in avoiding prolonged and complicated litigation

between the Parties;

NOW, THEREFORE, it is hereby Ordered, Adjudged and

Decreed:

I. PURPOSE OF DECREE

1. The purpose of this Consent Decree is to provide

for implementation by Settling Defendants of [the final

remedial design and remedial action for the Facility selected
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by U.S. EPA, in consultation with the State, as set forth in

the Record of Decision] various tasks necessary to design and

implement a remedial action plan as set forth in the Scope of

Work attached as Appendix 1[, and to provide for payment of

certain response costs incurred and to be incurred by the

United States and the State for the Facility]^

2. The parties do not intend for this Consent Decree

to be nor shall it be construed as a totally comprehensive and

final response to conditions at the site, rather the work to be

performed by Settling Defendants pursuant to this Consent

Decree is intended by the parties to be necessary partial

corrective action which is consistent with the objectives of

the Record of Decision for this site.

II. JURISDICTION

[2.] 3. This Court has jurisdiction over the subject

matter herein pursuant to 28 U.S.C. §§ 1331(a) and 1345, and

42 U.S.C. §§ 9613(b) and 9622(d)(1)(A), and over the parties

consenting hereto.[ Settling Defendants hereby waive service of

the summons and complaint in this action.] Settling Defendants

shall not challenge this Court's jurisdiction to enter and

enforce this Consent Decree.

III. PARTIES BOUND

[3] 4. This Consent Decree applies to and is

binding upon the undersigned parties and their agents.
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successors and assigns. The undersigned representative of each

party to this Consent Decree certifies that he or she is fully

authorized by the party or parties whom she or he represents to

enter into the terms and conditions of the Consent Decree and

to execute and legally bind that party to it. Settling

Defendants shall provide a copy of this Consent Decree to the

contractor(s) hired to perform the work required by this

Consent Decree and shall require the contractor(s) to provide

written notice of the decree to any subcontractor retained to

perform any part of the work.

IV. DEFINITIONS

[4.] 5. Whenever the following terms are used in

this Consent Decree and the [Appendices] Appendix attached

hereto, the following definitions shall apply:

"Cleanup Standards" means the requirements respecting

the degree of cleanup of groundwater, surface water, soil, air

or other environmental media that must be achieved by the

remedial action [, as set forth in the ROD, para. 12 of this

Decree, and pp. two and three of the SOW] as required by CERCLA,

"Consent Decree" means this Decree and all appendices

hereto.

[ In the event of conflict between this Decree and any

appendix, the Decree shall control.] "Contractor" means the

company or companies retained by or on behalf of Settling
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Defendants to undertake and complete the work required by this

Consent Decree. Each contractor and subcontractor shall be

qualified to do those portions of the work for which it is

retained.

[ Each contractor and subcontractor shall be deemed to

be related by contract to each Settling Defendant within the

meaning of 42 U.S.C. § 9607(b).] "Expanded Taracorp Pile"

means the existing Taracorp Pile as expanded by [its

consolidation with the St. Louis Lead Recyclers Piles and

residential soils and battery case material added to the

Taracorp Pile] the addition of materials pursuant to this

response action.

"Facility" refers to the [location where treatment,

storage, disposal or other placement of hazardous substances

was derived from operations conducted by NL Industries, Inc.

(formerly National Lead) and/or Taracorp, Inc., whose

operations are] property currently owned by Taracorp, Inc.,

Trust 454 and Tri-City Trucking located in Granite City,

Madison County, State of Illinois, [including, but not limited

to, areas 1-8 and designated areas of Eagle Park Acres and

Venice, as shown more particularly on the maps attached to the
Record of Decision as Figures 5, 6, 7] as illustrated in

Figure 1 attached to this Decree.

"Hazardous substance" shall have the meaning provided

in Section 101(14) of CERCLA, 42 U.S.C. § 9601(14).
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"IEPA" means the Illinois Environmental Protection

Agency.

"National Contingency Plan" or "NCP" means the terrr.

used in Section 105 of CERCLA, 42 U.S.C. § 9605 and is

promulgated at 40 CFR Part 300.

"Off-Site Impacted Areas" means residential,

commercial and industrial areas where treatment, storage,

disposal or other placement of hazardous substances occurred

through the operation of the facility.

"Oversight Costs" means any costs not inconsistent

with the National Contingency Plan incurred by U.S. EPA [and

the State of Illinois in monitoring] in overseeing the

compliance of the Settling Defendants with this Consent Decree,

including but not limited to payroll and other direct costs,

[indirect and overhead costs, sampling and laboratory costs,

travel, contractor costs and costs of review of the work

performed pursuant to this Consent Decree].

"Owner Settling Defendants" refers to [NL Industries,]

Taracorp, Inc., [and] Trust 454, and Tri-City Trucking.

"Parties" means the United States of America, the

State of Illinois and the Settling Defendants.

"RD/RA Work Plan" means the plan for the design of the

remedial action for the Facilityt, as described in para. 13(a)].

"Record of Decision" or "ROD" means the administrative

Record of Decision issued by U.S. EPA [setting forth the
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remedial action requirements for the Facility, attached as

Appendix 1 hereto].

"Remedial Project Manager" or "RPM" means the person

designated by U.S. EPA to coordinate, monitor or direct

remedial activities at the Facility pursuant to 40 [CFR] C.F.R.

1 300.33 and Section XII hereof.

"Residential Areas" means residential housing and any

area where children are routinely exposed to soils, such as

schools, parks, playgrounds, and day care facilities!, and

religious institution].

"Response Costs" means any costs not inconsistent with

the National Contingency Plan incurred by the United States

[and the State of Illinois] pursuant to 42 U.S.C. §§ 9601 et

seq.

"Scope of Work" or "SOW" means the plan, set forth as

Appendix [2] 1. to this Decree, for implementation of the

[remedial design and remedial action at the Facility pursuant

to the Record of Decision] work as that term is defined in this

Consent Decree, and any subsequent amendments of Appendix [2] 1.

pursuant to the provisions of this Decree.

"Settling Defendants" means those parties other than

the United States of America or the State of Illinois who sign

this Consent Decree.

"State" means the State of Illinois.
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"St. Louis Lead Recyclers Piles" or "SLLR Piles" means

the waste piles which were created by or a part of the

operations of St. Louis Lead Recyclers, Inc.

"Taracorp Pile" means the waste pile on or near the

Site but not the SLLR Piles.

"United States" means the United States of America.

"U.S. DOJ" means the United States Department of

Justice.

"U.S. EPA" means the United States Environmental

Protection Agency.

"Work" means the design, construction and

implementation, in accordance with this Consent Decree, of the

tasks described in [the ROD,] this Decree, the Scope of Work,

the Work Plan(s), and any other plans or schedules submitted

and approved by U.S. EPA pursuant to this Decree or the SOW.

The following are the major components of the [Remedial

Action:] Work:

[a. Installation of an upgraded security fence around

the Expanded Taracorp Pile.]

a. A demographic study of the population of Granite

City.

[b. Deed Restrictions and other institutional controls

to ensure protection of the Taracorp Pile.]

b. A blood lead study of the population of Granite

Cif
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[c. Performance of soil lead sampling to determine

which areas must be excavated and the extent of the excavation.]

c. Home inspections to identify possible sources of

lead exposure.

[d. Inspection of alleys and driveways and areas

containing surficial battery case material in Venice, Eagle

Park Acres, Granite City, Madison and any other nearby

communities to determine whether additional areas not

identified in the Feasibility Study must be remediated.]

d. Investigation of the distribution of lead-bearing

soils in Granite City.

[e. Performance of blood lead sampling to provide the

community with current data on potential acute health effects

associated with site contamination.]

e. As an extension of tasks, a-d above, development

of a plan for a risk assessment for the site that

is acceptable to U.S. EPA, and implementation of

the plan, if deemed appropriate by U.S. EPA.

[f. Installation of a minimum of one upgradient and

three downgradient deep wells, monitoring of groundwater and

air, and inspection and maintenance of the cap.]

f. Development of a system for monitoring the ground

water.

[g. Removal and recovery of all drums on the Taracorp

Pile at a secondary lead smelter.]
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g. Inspection of driveways and alleys in selected

neighborhoods for battery casing materials.

[h. Consolidation of waste contained in an adjacent

St. Louis Lead Recyclers Piles with the Taracorp Pile.]

h. Recycling, if possible, of the drums from the

Taracorp pile.

i. [Excavation and consolidation with the Taracorp

Pile or off-site disposal of battery case

material from all applicable alleys and driveways

in Venice, Illinois, Eagle Park Acres, and any

other nearby communities.] Consolidation of the

SLLR waste pile with the Taracorp pile.

[j. Excavation and consolidation with the Taracorp

Pile of all unpaved portions of adjacent Area 1 with lead

concentrations greater than 1000 ppm.]

j, A treatability study of the battery casing

material.

[k. Excavation and consolidation with Taracorp Pile or

off-site disposal of all residential soils and battery case

materials around the site and in Venice, Eagle Park Acres, and

any other nearby communities with lead concentrations greater

than 500 ppm.]

k. Design of a cap for the expanded Taracorp pile.

[1. Inspection of the interiors of homes on property

to be excavated to identify possible additional sources of lead
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exposure and recommend appropriate actions to minimize

exposure.]

1. Development of environmental contingency plans

for actions to be taken in the event that future

monitoring data indicate that air or ground water

is found to be contaminated by releases from the

site in the future.

[m. Implementation of dust control measures during all

remedial construction activities.

n. Construction of a RCRA-compliant, multi-media cap

over the Expanded Taracorp Pile and a clay liner under all

newly-created portions of the Expanded Taracorp Pile.

o. Development and implementation of contingency plans

to provide remedial action in the event that the concentration

of contaminants in groundwater or lead or PM10 (particulate

matter greater than 10 microns) in air exceed applicable

standards or established action levels, or that waste materials

or soils have become releasable to the air in the future.

p. Development and implementation of contingency

measures to provide for sampling and removal of any soils

within the zone of contamination described by the soil lead

sampling to be implemented above with lead concentrations above

500 ppm which are presently capped by asphalt or other barriers

but become exposed in the future due to land use changes or

deterioration of the existing use]
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m. Development of a dust control plan for use during

all remedial construction activities to mitigate

the release of contaminated soils.

V. GENERAL PROVISIONS

[5.] 6. Commitment of Settling Defendants to Perform

[RD/RA] Activities Required by this Consent

Decree.

a. Settling Defendants agree jointly and

severally to finance and perform the Work as defined in

paragraph [4] 5 hereof.

b. The Work shall be completed in accordance

with all requirements of this Decree,[ the ROD,] the SOW, the

[RD/RA] Work Plan and all other plans or schedules submitted

and approved by U.S. EPA under this Decree. The procedures for

submission and approval of plans are set forth in Section VI

below.

[6] l_. Compliance with Applicable Laws; Permits and

Approvals

a. All activities undertaken by the Settling

Defendants pursuant to this Consent Decree shall be undertaken

in accordance with the requirements of all applicable federal

and state laws, regulations and permits, as required by CERCLA.

b. Pursuant to Section 121(e)(l) of CERCLA, no

federal, state, or local permits are required for work

conducted entirely on the Facility. Settling Defendants shall

- 15 -



obtain all permits or approvals necessary for work off the

Facility under applicable federal, state or local laws with the

assistance of U.S. EPA, if requested, and shall submit timely

applications and requests for any such permits and approvals.

c. The standards and provisions of Section XIII

hereof describing Force Majeure shall govern delays in

obtaining permits required for the Work and also the denial of

any such permits, provided that Settling Defendants have made

timely and complete application for any such permits.

d. Settling Defendants shall include in all

contracts or subcontracts entered into for work required under

this Consent Decree, provisions stating that such contractors

or subcontractors, including their agents and employees, shall

perform all activities required by such contracts or

subcontracts in compliance with all applicable laws and

regulations.

e. This Consent Decree is not a permit issued

pursuant to any federal or state statute or regulation.

[7] 8. Formal Approval Required. No informal

advice, guidance, suggestions or comments by representatives of

the United States or the State on plans, reports or other

documents submitted by the Settling Defendants shall be

construed as relieving them from obtaining any formal

approvals, permits or other authorizations required by law or

by this Decree. Further, no advice, guidance, suggestions or

- 16 -



comments by such government representatives with respect to any

submission by the Settling Defendants shall be construed so as

to relieve them of their obligations under this Decree or to

transfer any of their liability or obligations under this

Decree to any other party or person.

[8] 9. Computation of Time. Unless otherwise

provided, dates and time periods specified in or under this

Decree are in calendar days. If the date for submission of and

item or notification required by this Decree falls upon a

weekend or state or federal holiday, the time period for

submission of that item or notification is extended to the next

working day following the weekend or holiday. Submission shall

be deemed accomplished when the item is delivered or mailed to

the required party or parties.

[9] 10. Conveyance of the Facility and Institutional

Controls

a. Copy of Decree to be Recorded. Within

thirty days of approval by the Court of this Decree, [Taracorp

and Trust 454,] the ["] Owner Settling Defendants, ["]

Taracorp, Trust 454 and Tri-City Trucking, shall record a copy

of this Decree with the Recorder's Office, Madison County,

State of Illinois, in the chain of title for each parcel of

Facility property owned by the Owner Settling Defendants.

b. Alienation of Facility. The Facility may be

freely alienated provided that at least sixty days prior to the

date of such alienation, the Owner Settling Defendant notifies
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the United States and the State of such proposed alienation,

the name of the grantee, and a description of the Owner

Settling Defendant's obligations, if any, to be performed by

such grantee. In the event of such alienation, [all of

Settling Defendants'] the obligations pursuant to this Decree

of the Settling Defendants', and the Owner Settling Defendants

shall continue to be met by [all] said Owner Settling

Defendants, Settling Defendants and the grantee.

c. Notice. Any deed, title or other instrument

of conveyance regarding the Facility shall contain a notice

that the Facility is the subject of this Consent Decree,

setting forth the style of the case, case number, and Court

having jurisdiction herein.

d. Institutional Controls. The U.S. EPA and

IEPA have determined that institutional controls are necessary

to effectuate the remedial action for the facility and to

protect the public health or welfare or the environment.

[1.] A. Until such time that U.S. EPA notifies Owner

Settling Defendants in writing that it is no longer necessary

to protect human health and the environment. Owner Settling

Defendants shall construct and maintain in good repair a

security fence around the perimeter of the Expanded Taracorp

Pile and shall prominently display warning signs.

[2] B. The Owner Settling Defendants shall submit

to U.S. EPA and the local zoning authority or the authority

with jurisdiction over local land use a survey plat. This
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Brad Bradley
August 31, 1990
Page 15

We look forward to your cooperation in reaching a good
faith settlement.

very truly,

Dennis P. Reis

DPR: jdt

Enclosures

cc: Steven Siegel
Parties listed on Exhibit A
Site PRP Group



EXHIBIT A

GOOD FAITH OFFER PARTICIPANTS

Ace Comb Company Inc.
Allied-Signal Inc. (for C&D Battery)
Allied-Signal Inc. (for Prestolite Battery)
Alter Trading Corporation
Asarco Incorporated
Ashley Salvage Co., Inc.
AT&T
Ben Greenburg Company
Berlinsky Scrap Corp.
Bob Keller Battery Warehouse, Inc.
Bryan Manufacturing Company
C. L. Downey Company
Campbell Soup Company
Cedartown Industries, Inc.
Chrysler Corporation
Cooper Industries (for The Bussmann Division of McGraw-Edison)
Crown Cork & Seal Co.
Douglas Battery Manufacturing Co.
Exide Corporation (for ESB)
Exide Corporation (for General Battery Corporation)
Federal Cartridge Corporation
Ford Motor Company
General Waste Products, Inc.
General Motors Corporation
General Motors Corporation (for Delco-Remy Div. of G.M.)
General Motors Corporation (for Fisher Body Div. of G.M.)
Gopher Smelting and Refining Co.
Gould, Inc.
Hornady Mfg. (for Western Gun & Supply)
Imperial Smelting Corporation
J. Solomon & Sons, Inc.
Johnson Controls (for Globe Union)
Kamen Iron & Metal of Kamen, Inc.
M. Gervich & Sons Incorporated
Mallin Bros. Co.
Mayfield Manufacturing Company (for 3-H Industries)
Mel's Battery (for Ohio New & Rebuilt Parts)
Mid-Missouri Metals Corp.
Missouri Iron & Metal Company, Inc.
Olin Corporation
Overland Metals
Pequea Battery
Pet Incorporated
Phillipp Brothers, Inc.
Price-Watson Company
Ranken Technical Institute



RBS Industries, Inc. (for Milford Rivet and Machine Company)
Roth Brothers Smelting Corporation
Samuel Hide & Metal
Sanders Lead Co., Inc.
Shapiro Sales Co.
Sioux City Compressed Steel
U.S. Department of Energy (for Stanford Linear Accelerator)
U.S.S. Lead Refinery, Inc.
Waddell Bros. Metal Co.
Wallach Iron & Metal
World Color Press, Inc.-Spartan Printing Division

KJL9QA30.URC (8/31/90 3:
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1.0 SUMMARY AND CONCLUSIONS

1.1 Basis for EPA's Determination of a 500 ppm Soil Remediation Level for
Granite City

The ideal basis for judging the need to remediate Pb from soil is current

blood Pb and environmental Pb data for children at Granite City. These data

would allow for the determination of whether soil has had an adverse impact on

health and to what extent soil Pb reductions will remove any impact. However,

only a 1982 blood Pb survey at this site is available. While this study is

important in demonstrating that blood Pb levels at Granite City are not

expected to be elevated, this study is not sufficient to form the basis for a

soil remediation decision. In lieu of direct evidence, EPA has depended upon

the Lead Uptake/Biokinetic Model. This model is intended to predict blood Pb

levels that could be expected based upon an analysis of the factors governing

Pb exposure and absorption from air, water, diet, soil and household dust.

The safety criteria for blood Pb levels, as determined by EPA for Granite

City, is that no more than 5* of the children should have a blood Pb level

greater than 15 ug/dl.

EPA ran the Uptake/Biokinetic Model at a soil Pb and a house dust Pb level

of 1,000 ppm, to determine if a 1,000 ppm clean-up level would present an

unacceptable risk. This analysis yielded a mean blood Pb level of 11.86

ug/dl, with 34% of the children predicted to have levels greater than the 15

ug/dl cutoff. This analysis thus predicted that at 1,000 ppm, a high

percentage of children would have blood Pb levels might be expected to be in

the unacceptable range. EPA then evaluated the utility of soil remediation by

using 500 ppm for soil and house dust Pb instead of 1,000 ppm. With these

inputs, the model predicted a mean blood Pb level of 8.37 ug/dl, with 8.4

percent of the population above 15 ug/dl. EPA concluded that the reduction of

soil Pb to 500 ppm would produce substantial improvements in Granite City
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blood Pb levels, and that at 500 ppm, the percentage of the population above

15 pg/dl would be close to the target (5%). This percentage above 15 ug/dl

(8.4%), was judged to be acceptable because the expected future reductions in

dietary, water and ambient Pb should bring Granite City blood Pb levels to

within the acceptable range. Thus, EPA used the Uptake/Biokinetic Model as

justification for and evidence that 1,000 ppm Pb in Granite City soils is

unacceptable, and that remediation to 500 ppm is protective of public health.

1.2 Flaws in EPA's Use of the Uptake/Biokinetic Model Which Caused Unrealistic
Predictions of Granite City Blood Pb Levels

1.2.1 Flaws Which Inflated Predictions of Blood Pb at 1,000 ppm Pb in Soil

The major flaws in EPA's use of the Model were that dietary Pb ingestion

was greatly overestimated, and that Pb absorption from soil and house dust was

also overestimated. The improper application of these parameters led to a

grossly inflated prediction of blood Pb levels at Granite City.

Dietary Pb levels have decreased dramatically over the past 8 years due to

the removal of Pb from gasoline and from solder used for food cans. This

decline in dietary Pb exposure is associated with decline in the national

average blood Pb levels over this period.

In a 1989 document describing its use of the Model (EPA, OAQPS, 1989), EPA

recognized that the current dietary Pb intake is approximately 3 fold below

that from 1982. In addition, EPA decided to use these up-to-date dietary Pb

values in subsequent runs of the Model (EPA, OAQPS, 1989; Cohen, 1990).

However, in their application of the Model to Granite City (EPA, 1990), EPA

utilized 1982 dietary Pb levels. This inappropriate use of the Model led to a

32% inflation in the prediction of Granite City blood Pb levels.

In their model predictions for Granite City, EPA assumed that Pb

absorption from soil and house dust would be 30%. This means that 30% of the
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Pb ingested with soil/dust would be absorbed from the gut and become

incorporated into the blood. However, the relationship between soil Pb level

and the absorbability of Pb from soil is not straightforward. As soil Pb

levels increase, the efficiency of the gut to absorb Pb decreases, leading to

a lower percent Pb absorption at high soil Pb levels (EPA, 1986). While EPA

has recognized that Pb absorption decreases as soil Pb levels rise (EPA,

OAQPS, 1989; Cohen, 1990), the Agency has not systematically analyzed this

relationship, nor have they incorporated a more realistic soil absorption

value into runs of the Model for Granite City.

TRC has made this analysis and has adjusted the soil Pb and house dust Pb

absorption parameters used in the Model to reflect actual blood Pb, soil Pb

and house dust Pb data. TRC then incorporated these parameters into Model

runs for Granite City. As described below, the predictions of Granite City

blood Pb levels stemming from this "best fit" version of the Model are 45%

below the highly inflated prediction obtained by EPA.

1.2.2 Flaws Which Inflated Predictions of the Benefits of Soil Remediation

In failing to account for the difference in Pb absorption at 500 vs. 1,000

ppm Pb in soil/dust, EPA overestimated the benefit of soil remediation. In

actuality, the decrease in Pb exposure produced by soil remediation will be

partially offset by the increased efficiency in Pb absorption at lower

soil/dust Pb levels (as described above). Thus, soil remediation becomes a

matter of diminishing returns as soil levels are reduced to levels below 1,000

ppm. EPA did not recognize this in their model prediction for the benefit

which night be derived from soil remediation. This factor alone decreases the

Agency's prediction of remediation benefit from 29% benefit to 18% benefit.

The remediation benefit also has to be adjusted to reflect the fact that

remediation of soil Pb will not produce a similar decline in house dust Pb.
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Soil remediation will not impact indoor sources of house dust Pb (e.g., lead

paint), and so remediation of soil Pb can only yield limited declines in dust

Pb levels. Because of indoor Pb sources, house dust Pb levels are

consistently greater than soil Pb levels; this is especially so at low soil Pb

levels. An analysis of 12 current and former smelter sites indicates that at

•oil Pb levels of 500 ppen, the most likely house dust Pb level is 784 ppm.

Since the majority of soil/dust ingestion occurs indoors, the small decline in

house dust Pb substantially diminishes the impact of soil Pb remediation.

Therefore, EPA's assumption that declines in house dust Pb levels will

parallel declines in soil Pb levels is overly optimistic, and inflates EPA's \

prediction of the benefit which might be achievable from soil remediation.

1.3 TRC's Approach to Using the Uptake/Biokinetic Model for the Prediction of
Blood Pb Levels at Granite City

1.3.1 Correction of the Dietary Pb Ingestion Input to the Model

Dietary Pb has declined in recent years to levels well below those levels

used by EPA in the model runs of Granite City, and are expected to decline

further in the near future. Therefore, TRC has updated the model by

incorporating the most recent estimation of dietary Pb levels for 0-6 year old

children (EPA, 1969; Cohen, 1990). This correction decreases the prediction

for Granite City blood Pb levels at 1000 ppm Pb in soil from 11.86 ug/dl with

34% of the children above 15 ug/dl (EPA's prediction), to 8.96 ug/dl with 12%

of the children above 15 ug/dl. It is noteworthy that in the Record of

Decision (ROD) for Granite City (EPA, 1990), EPA judged that a mean blood Pb

level of 8.37 ug/dl would be acceptable for Granite City. Thus, by correcting

the model to account for current dietary Pb intake, the prediction for blood

Pb becomes similar to that which was acceptable in the ROD.
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1.3.2 Adjustment of Soil Pb Absorption

EPA has recognized that the soil Pb absorption parameter needs to be

adjusted to obtain a better fit of the model to actual blood Pb data.

Further, the agency has suggested that when soil Pb levels are elevated, such

as the case around smelters, the appropriate soil Pb absorption factor is 203;,

rather than the default value of 30%. This is an important adjustment to the

model which substantially impacts the relationship between soil Pb and blood

Pb. However, EPA has not, as yet, quantified the decline in soil Pb

absorption as soil Pb levels rise, nor did the agency attempt to correct the

model in this regard as it predicted blood Pb levels at Granite City.

To remedy this situation, TRC has utilized an extensive data set from a

former smelter and mining site, Midvale, Utah, to study the relationship

between Pb absorption and soil Pb levels. This data set is complete enough

with respect to blood Pb and environmental Pb sources, to enable calculation

of the absorption of Pb from soil for 109 children. This analysis

demonstrated that the overall population mean Pb absorption from soil (32%)

was similar to the EPA default value (30%). However, soil Pb absorption was

well below this default value at 1000 ppm (16-21%) and close to this at value

at 500 ppm (27%). This analysis was supported by examining four additional

smelter sites, at which the best fit of the model to the blood Pb data was

achieved if 18% soil Pb absorption was used in place of the default value.

These analyses confirmed EPA's suggestion that a soil Pb absorption factor of

20% needs to be applied to cases where soil Pb levels are elevated. In runs

of the model to predict Granite City blood Pb levels, TRC has used a soil Pb

absorption factor of 19%.

1.3.3 Predictions of Granite City Blood Pb Levels from Runs of the Model
Using Corrected Model Parameters

Adjustment of the model to correct the dietary Pb ingestion and soil Pb

absorption inputs decreases the predicted mean Granite City blood Pb level by
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83%, compared to EPA's prediction which was based upon out-of-date and

realistic default values. This corrected analysis indicates that the mean

blood Pb level is expected to be 6.47 ug/dl, with only 1.7% of the children

expected to have levels greater than 15 ug/dl. This prediction is well within

EPA's safety criteria for blood Pb (5% of the population with blood Pb levels

>15 ug/dl), and suggests that remediation of Granite City soils to 1000 pptn

should be protective of public health.

1.3.4 Use of the Corrected Model to Predict the Benefits Possible from
Soil Remediation to 500 pptn

Predictions of Granite City Blood Pb Levels at 1000 ppm indicate that

there is a high probability that 1000 ppm Pb in soil does not constitute a

substantial adverse effect on childhood blood Pb levels. This indicates that

it should be unnecessary to consider remediation to 500 ppm. However, since

this is still at issue, TRC used the corrected model to predict the benefit

which might occur by remediation to 500 ppm.

Using the simplistic assumption that remediation of soil Pb levels from

1000 to 500 ppro will result in a similar decline in house dust Pb, the

corrected model predicted that blood Pb levels would decline by 19%. This

decline is less than EPA's prediction for soil remediation benefit (30%)

because the TRC analysis incorporates the increase in Pb absorption with

decreases in Pb soil level. Thus, the decline in Pb exposure caused by

reaediatioa of soil would be partially offset by the increased efficiency in

Pb absorption from soil at 500 ppm.

However, even this estimation of remediation benefit is overly optimistic,

since soil remediation will not impact indoor sources of Pb (e.g., lead

paint). At 500 ppm Pb in soil, the most likely house dust Pb level is not 500

ppm, but instead 784 ppm. This consideration greatly decreases the expected

-6-



benefit from soil remediation, BO that only a 7% benefit is likely. Thus,

remediation of soil Pb to 500 ppm is expected to have only minor additional

benefit over that which would be achieved by remediation to 1000 ppm.

Additionally, since blood Pb levels at 1000 ppm are expected to be well within

the safety criteria established by EPA in the ROD, soil remediation below 1000

ppm would not appear to be necessary.

1.4 The 1982 Granite City Blood Pb Survey in Comparison to Blood Pb
Predictions Using the Corrected Model

The model has been re-calibrated to reflect the best available data, and

confidence in its results is obtained from comparisons with blood Pb data from

other smelter sites. However, it is best to avoid relying solely upon modeled

predictions to make judgments concerning Pb soil remediation. Unfortunately,

no current blood Pb study is available at Granite City, and this needs to be

remediated before any remediation decision is made. However, the previous

blood Pb survey at Granite City is only site-specific data available.

Although these are shortcomings with this study (e.g., small sample size,

inappropriate sampling period), the results are an important indicator of what

type of results can be expected from a current survey at this site.

The 1982 survey results indicate that the Granite City blood samples

analyzed contained Pb at concentrations that were typical of urban areas.

This suggests that the soil Pb levels at Granite City did not have a major

adverse impact on blood Pb. This result supports the predictions of the

corrected model, in that both the model predictions and the actual blood Pb

survey results indicate that soil Pb is likely not a major contributor to

blood Pb at Granite City. The small effect that soil Pb appears to have on

blood Pb at Granite City is consistent with results from other sites where

ambient Pb levels are low, but soil Pb levels are high (Lead Criteria

Document, EPA, 1986).
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In total, evidence from the Granite City blood Pb survey, from other sites

where soils are contaminated with Pb, and from runs of the corrected model

indicate that there does not appear to be an immediate hazard due to Pb in

soil at 1000 ppm or below. Further, the results of a future blood Pb survey

will likely reveal that Granite City blood Pb levels are not substantially

different from that which is typical in urban areas, and that soil Pb levels

of 1000 ppm are associated with blood Pb levels that are within EPA's safety

criteria. These considerations indicate that it is prudent to await the

results of a new Granite City blood Pb survey before the soil remediation

level is finally set.
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2.0 APPROACH USED BY THE EPA TO DECIDE SOIL REMEDIATION ACTION LEVELS AT
GRANITE CITY

2.1 Information Needed to Determine the Appropriate Soil Remediation Level

In order to set an action level for soil remediation, numerous factors

must be considered. For Pb, these include the relationship between blood Pb

levels and adverse health effects, pathways of Pb exposure, and the factors

that govern the contribution of soil Pb to blood Pb. In addition, the

population at greatest risk must be identified so that the remediation level

is protective of this population. These factors are described in the

following sections.

2.1.1 Relationship Between Blood Pb Levels and Adverse Health Effects

Blood lead levels as low as 10-15 ug/dl can be associated with a range of

subtle effects including changes in red blood cell metabolism, central nervous

system changes (altered electroencephalogram), and neurocognitive effects.

Additionally, reproductive effects such as low birth weight and premature

birth have been associated with maternal blood Pb in this range. At higher

blood Pb levels, there is a gradation of effects. At 40 ug/dl, clinical signs

of Pb toxicity can occur, which include reduced ability of the blood to carry

and deliver oxygen, and nerve dysfunction. At 80 ug/dl and above, renal

injury and brain damage are possible.

Based upon this spectrum of effects, the EPA and Center for Disease

Control (CDC) have set the blood level which is protective of children and

public health at 10-15 ug/dl (EPA, 1990). The goal is that no more than 5% of

the population would experience blood Pb levels greater than 15 ug/dl (EPA,

1990).
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2.1.2 Lead Exposure Pathways

To determine the importance of soil Pb to blood Pb, the contributions from

all relevant exposure pathways must be considered. For example, if non-soil

Pb exposures are large relative to the soil Pb exposure, the remediation of

•oil Pb aay have little impact on the total Pb exposure. The sources of Pb

exposure that Bust be considered along with soil are airborne, dietary, water,

and indoor (house dust) Pb. The major indoor Pb source is from Pb paint,

which under certain circumstances (older homes, peeling paint) can far

outweigh any other exposure source (Chisolm, 1985). The most important

exposure sources are diet, indoor dust and soil, with approximately 25 to 35% '.

of the total exposure coming from soil. These values come from incorporation

of the factors governing Pb exposure sources into the Uptake/Biokinetic Model,

as described in Section 2.2.

2.1.3 Population At Risk

The population at greatest risk, and thus, the population for which the

uptake/Biokinetic Model is structured, is young children (0-6 years old).

Young children may be more susceptible to the toxic effects of Pb because

their nervous system is still developing, and because they may absorb Pb more

efficiently than adults (Farfel, 1985). Furthermore, they have the greatest

potential exposure to environmental sources of Pb (i.e., dust, soil Pb) due to

greater hand to south activity. These factors dictate that any soil Pb level

be evaluated with respect to its potential impact on blood Pb levels in

children. All of the projections presented in this report are for the 0-6

year old age group.
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2.1.4 Relationship Between Soil Pb and Blood Pb

If increases in blood Pb are dramatic due to soil Pb increases, then it is

clear that remediation of Pb-containing soils would have great benefit.

Conversely, if there is only a weak relationship between soil and blood Pb,

then soil remediation would have only minimal impact. This relationship must

be determined to judge the efficiency of soil remediation. The ideal way to

assess the soil Pb/blood Pb relationship is to survey blood Pb in areas where

soil Pb is low and also where it is high, while accounting for other variables

that might affect blood Pb.

Since the soil Pb/blood Pb relationship may be site-specific, the blood

and soil data should be generated from the area upon which a decision needs to

be made (i.e.. Granite City). Unfortunately, the previous soil and blood

analyses that were done at Granite City are not complete enough to allow this

relationship to be evaluated. Specifically, the soil sampling done at Granite

City as part of the RI/FS (O'Brien and Gere, 1988) and by the Illinois EPA

(1983) focused on the area within one-half mile of the former smelter site.

In contrast, the blood Pb data (Illinois Department of Health, 1983) is from

the population living within a 2 mile radius of the smelter. Therefore,

conclusions about the soil Pb to blood Pb relationship at Granite City should

not be based upon these previous studies. Note, however, that the blood Pb

results indicate that it is likely that an imminent hazard does not currently

exist at Granite City. Further, the study's conclusions would favor a less

restrictive remediation standard (Section 4.0).

Another approach is to study the blood Pb/soil Pb relationship at sites

that are similar to Granite City, and then to apply these results to Granite

City. TRC has done this for a site (Midvale, Utah) for which extensive effort

was made to account for all other variables that might affect blood Pb
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(Bornschein, 1990). This analysis is presented in Section 3.2. Additionally,

other smelter sites have been considered in determination of the most

appropriate coil Pb/blood Pb relationship to be used in judging Granite City.

Finally, a very useful method is to develop a mathematical model that

predicts the blood Pb concentration at particular soil Pb levels. This model

has been termed the Integrated Lead Uptake/Biokinetic Model. It incorporates

the major sources of Pb exposure [diet, water, air, soil, house dust

(including indoor sources such as Pb paint)] to calculate a population mean

blood Pb level. Also, it predicts the population blood Pb distribution so

that the percentage of individuals having blood Pb levels above a particular I

cutoff (e.g., 15 ug/dl) can be determined. It relies upon known or estimated

values for the parameters which describe the different exposure routes.

However, in certain cases, the parameter values are not clearly defined, which

can introduce large uncertainties and errors into the predictions about blood

Pb. Therefore, it is essential that the model be validated against actual

field data. EPA has conducted a validation exercise with this model (EPA,

OAQPS, 1989) which pointed out that adjustments are necessary in the percent

Pb absorption from soil. However, the EPA has not refined this analysis, nor

have they used the information from the validation exercise in applying the

model to Granite City. In a previous validation exercise by TRC, it was found

that a better fit of the model to actual blood Pb data could be achieved by

adjusting the parameters that describe soil Pb exposure (Hoffnagle, 1987 -

Appendix 3). In the current analysis we have conducted another validation

exercise, using a relatively complete data set from a former smelter and

milling site (Midvale, Utah) (Bornschein, 1990). Again, we found that by

adjustment of the soil Pb parameters, a better fit to the actual blood Pb data

was achieved. The conclusions drawn from this validation were confirmed by
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comparison to 4 other smelter sites. We next drew upon these previous and

current validation experiences to fine tune the model and apply it to the

Granite City site. Thus, the current analysis utilizes a version of the

Uptake/Biokinetic Model that is much better able to predict the relationship

between soil Pb and blood Pb, than is that used by EPA for Granite City.

These differences are elaborated upon in Section 3.

2.2 Uptake/Biokinetic Model; Parameters That Determine the Importance of
Different Pb Sources

2.2.1 Dietary Pb

The amount of Pb ingested in the diet on a daily basis is based upon Pb

levels in food and dietary patterns in children of different ages. Dietary Pb

ingestion has decreased 3-fold in the past 8-10 years (Table 1), due largely

to the phase-out of leaded gasoline and the removal of lead solder from food

cans (EPA, OAQPS, 1589). Pb absorption from the diet is considered to be

fairly efficient, but decreases with age (Table 2). The average for 0-6 year

old children is 39%.

2.2.2 Pb in Drinking Water

The model utilizes the average Pb level in drinking water in the United

States (8.88 ug/dl). This value is highly variable on an individual basis due

to the presence of lead pipes in cone homes, but not in others. The national

average level is used unless more specific information is available for the

site being modeled. The amount of Pb entering the bloodstream depends upon

the volume of water ingested (average value for 0-6 year old children is 0.48

liters/day), and upon the percent absorption of Pb from drinking water (50*).
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2.2.3 Airborne Pb

The model incorporates information on average ambient Pb levels, the

percent absorption of Pb once inhaled (50%) and the respiration rate of

children (4.6 liters/day for 0-6 years old) (Table 2). Ambient Pb makes only

a minor direct contribution to blood Pb, but its major effect is indirect by

increasing soil and house dust Pb.

2.2.4 Household Dust Pb

The uptake of Pb from household dust depends upon the amount of dust

ingested per day. Total dirt (soil plus dust) ingestion in children is highly (

uncertain. Original estimates were 100 to 200 mg/day (EPA, OAQPS, 1989), but

sore recent evidence suggests that it could be as low as 30*40 mg/day

(Calabrese, 1989). The greater the amount of dirt ingestion, the higher the

prediction for blood Pb becomes, if all other variables in the model are held

constant. Clearly, modification of this parameter could improve the fit of

the model to actual blood Pb levels. However, our validation effort (Section

3.2) and the one conducted by EPA (EPA, OAQPS, 1989) both demonstrated that

reduced soil Pb absorption appears to occur at high soil Pb concentrations,

whereas dirt ingestion should not be different. Further, there is independent

literature support for this concept (see below). Therefore, in our runs of

the sodel for validation purposes and for predicting blood Pb levels for

Granite City, we have used EPA's default value for soil ingestion (25 mg/day

for <1 year old children, lOOmg/day for 1-6 year old children), and instead

varied the percent of Pb absorption from soil and dust to achieve the best fit

of the model to actual blood Pb data.

The percent absorption of Pb from dirt (soil plus house dust) may be

substantial (30*) at low Pb levels, but declines at higher Pb levels (EPA,
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ECAO, 1986). This is based upon the non-linear relationship between blood Pb

and Pb intake across a range of intake levels: as the Pb intake increases,

the relative change in blood Pb levels declines (EPA, OAQPS, 1989). This may

be explained by increased removal of Pb from the blood or saturation of Pb

transport pathways in the gut under conditions of high Pb ingestion.

Additionally, Pb absorption from toil can be diminished by the presence of

other metals such as zinc, which are also released from smelters and have a

similar geographical distribution as does Pb (Bornschein, 1990). Saturation

of Pb absorption may thus occur not only because of the limited ability of the

gut to absorb Pb, but also because of zinc's interference with Pb absorptive

mechanisms in the gut (EPA, ECAO, 1986). Pb absorption values from dust and

soil have been derived from runs of the Uptake/Biokinetic Model for the

Mid vale data set and confirmed by consideration of the data from 4 other

smelters. This analysis is presented in Section 3.2.2.

Another factor affecting the importance of household dust Pb in

contributing to blood Pb is the ratio of dust to soil ingestion. This ratio

is determined by the amount of time children spent outdoors compared to

indoors, during which they night be ingesting dirt. As Table 2 shows, on

average, very young children spend much less time outdoors than do older

children. These values have been adjusted for climactic factors which limit

outdoor play time. The average tine spent outdoors used in our runs of the

model is 2.67 hours per day for 0-6 year old children.

Therefore, the percentage of the 100 rog dirt ingestion that occurs

outdoors which can be directly attributable to soil is:

2.67 hours outdoors
s 22.3% (22.3 mg/day)

12 hour period of ingestion
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Similarly/ the percentage of dirt ingestion that can be attributed to

household dust is 77.7% (77.7 ing/day).

2.2.5 Pb in Soil

The discussion of Pb intake from household dust applies to Pb intake from

soil. However, an additional component of soil Pb ingestion is that which

occurs indoors due to entrainment of soil into homes. This factor is small if

indoor sources of Pb are substantial (e.g., lead paint), which is likely in

•any cases since house dust Pb levels are consistently higher than soil Pb

levels (Section 2.3.4, Table 3a and 3b).

2.3 EPA Approach and Use of the Uptake/Biokinetic Model for Predicting Granite
City Blood Pb Levels

2.3.1 EPA's Goal in Using the Model at Granite City

EPA needed to determine whether a soil Pb level of 1000 ppm would produce

an unacceptably high blood Pb level. Further, the Agency needed to determine

whether remediation of soil to 500 ppm would result in substantial reduction

in blood Pb so as to sufficiently diminish risks for children. EPA utilized

the predictions from the Uptake/Biokinetic model as their major rationale for

settling upon a 500 ppm soil remediation level.

2.3.2 EPA's Predictions of Granite City Blood Pb Levels

The model output obtained by EPA is summarized in Table 4, Runs 1 and 2.

TRC ran the model using the values provided by EPA in their Record of Decision

(RoD) for Granite City (Appendix B, 1990), and obtained the same output that

they did (Runs 1 and 2). At Pb levels of 1000 ppm in soil and house dust,

EPA's inputs to the model yielded unacceptably high blood Pb levels: a

predicted population mean of 11.86 ug/dl with 34% of the children having blood
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Pb levels greater than 15 pg/dl. Thus, the goal that no more than 5% of the

population would have a blood Pb greater than 15 ug/dl was far from realized

by this prediction.

EPA then modeled the potential benefit arising from reduction of soil Pb

to 500 ppnt (Run 1). The model prediction at 500 ppm was below that at 1000

ppm (population mean = 8.37 ug/dl), but still 8.4% of the children were above

15 ug/dl. EPA concluded that these blood levels would be acceptable because

future reductions in environmental Pb releases and exposures would further

reduce childhood blood Pb. Thus, EPA concluded that soil remediation to 500

ppm is necessary and sufficient to be protective of public health in Granite

City.

2.3.3 Key EPA Assumptions Which Led to the Inflation of Blood Pb
Predictions

2.3.3.1 Dietary Pb Ingestion

EPA assumed that residents in Granite City in 1990 would be ingesting Pb

in their diet at 1982 levels. Since dietary Pb for the period 1990-1996 has

been calculated by EPA, Office of Air Quality Planning and Standards (1989),

to be only one-third the 1982 level, EPA's use of the older Pb dietary

ingestion data is completely inappropriate. By employing the 1982 data, EPA's

prediction of Granite City blood Pb is inflated by 25%. This can be seen in

Table 4, Run 3, wherein TRC ran the model using all of the values EPA chose

for Granite City, except that the dietary data were updated.

2.3.3.2 Pb Absorption from the Diet

The value for Pb absorption from dietary sources used by EPA is 50%.

However, this is the value for very young children «2 years old); dietary Pb

absorption decreases beyond this age, with adults being able to absorb only

-17-



7-15% of Pb in the diet (EPA, OAQPS, 1989). Since EPA was attempting to

predict blood Pb levels for 0-6 year old children, it was inappropriate to use

the dietary Pb absorption level that would be experienced by only the very

young. Thus, 39% Pb absorption from the diet should have been used instead of

50% (Table 2). Use of the higher Pb absorption value in the model inflated

EPA's prediction of Granite City blood Pb levels by 7%.

2.3.3.3 Pb Absorption from Soil and House Dust

EPA assumed that Pb absorption from soil /dust would be 30% at both 500 and

1000 ppn Pb. However, as discussed in Section 2.2.4, EPA recognizes that this

value is probably too high at elevated soil Pb levels. EPA has not made a

detailed analysis of the relationship between soil Pb and Pb absorbability in

the gut, nor have they incorporated lower absorption values in the model. Our

analysis in the Midvale data (Section 3.2) demonstrates that Pb absorption

from soil/dust is likely to be 19% at 1000 ppm, and 27% at 500 ppm. EPA's use

of 30% Pb absorption from soil/dust at 1000 ppm Pb in soil inflates their

prediction of blood Pb by 31%.

The net result of EPA's inappropriate use of the model is that childhood

blood Pb levels at Granite City were inflated by a total of 52%. Further

support for this conclusion is presented in Section 3, where TRC's use of the

model is dtscribed.

2.3.4 Key EPA Assumptions that Led to the Inflation of the Benefit Derived
from Remediating Soil Pb to 500 ppm

2.3.4.1 Soil Pb Absorption

As discussed above, Pb absorption from soil is dependent upon the Pb level

in soil. As soil Pb levels decrease, the percent Pb absorption increases.

Thus, when dropping soil Pb from 1000 ppm (19% Pb absorption) to 500 ppm (27%

Pb absorption), the reduction in actual Pb exposure is partially offset by the
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increase in Pb absorption. This factor alone decreases the benefit achievable

fron soil Pb remediation from EPA's estimation of 30% decrease in blood Pb to

19%. (Compare Runs 1 and 2 in Table 4 for EPA's predicted benefit and Runs 4

and 5 for this analysis of remediation benefit.)

2.3.4.2 House Dust/Soil Pb Relationship

EPA assumed that a decrease of soil Pb from 1000 ppm to 500 ppm would also

decrease the house dust Pb level to 500 ppm. This is a very optimistic

assumption. House dust Pb also comes from indoor sources, such as Pb paint,

which would not decrease upon soil lead remediation. In fact, indoor dust Pb

levels are consistently higher than outdoor soil Pb levels, as seen in Tables

3a and 3b. These data are from twelve different former or still existing lead

smelter sites, which makes for a useful comparison to Granite City. Based

upon these data, the more likely indoor dust Pb levels would be 784 ppm after

remediation of soils to 500 ppm. When this factor is taken into

consideration, together with the increase in lead absorption from soil at 500

ppm, the net result would be only a 6% drop in blood Pb levels (Table 4,

Run 6). Thus, EPA's use of the Uptake/Biokinetic Model has greatly inflated

the efficiency of remediation of soil from 1000 to 500 ppm, and, in fact, it

is likely that only a very small benefit could hope to be achieved from such

an effort.
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3.0 CURRENT USE OF THE MODEL TO EVALUATE BLOOD LEAD LEVELS AT GRANITE CITY

3.1 Improvement of the Uptake/Biokinetic Model by Adjustment of Key Model
Parameters

Use of any mathematical model requires adjustment of parameters to reflect

model performance compared against actual field data. However, EPA has failed

to do this in the case of the Uptake/Biokinetic Model at Granite City. The

approach taken by TRC in this analysis was to test the Uptake/Biokinetic Model

against actual blood Pb data, using model inputs that adequately reflect the

•oil, dust, ambient, water and dietary Pb levels at the site being modeled.

We chose a very recent and complete data set from a former smelter and milling

site, Midvale, Utah, to re-calibrate the model. Additionally, we used

previous model validations conducted by TRC (1987) for 4 smelter sites in our

appraisal of model parameters. This analysis enabled us to adjust model

parameters, most importantly, the soil absorption factor, so that a more

realistic prediction could be made for Granite City blood Pb levels. Table 5

summarizes the model parameters used by EPA, and the adjustments to these

parameters made by TRC.

3.2 Supporting Evidence for TRC's Adjustments to the Uptake/Biokinetic Model

3.2.1 Use of Up-To-Date Dietary Pb Ingestion Data

A straightforward replacement of 1982 dietary Pb data with the 1990-1996

data updates the Granite City blood lead prediction. The decrease in dietary

Pb over the past 8 years has considerably reduced total environmental Pb

exposure. Coordinate with this decrease in dietary Pb is a similar decline in

average blood lead values over this time period. Therefore, the decline in

dietary Pb intake, approximately 3 fold over the past 8 years, is important to

factor into the Uptake/Biokinetic Model. Substitution of the current dietary

Pb data for the outdated data lowers the Granite City blood lead predictions
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at 1000 ppm soil content by 32% from EPA's prediction. This reduction is

substantial, and is essential to make Granite City predictions realistic.

3.2.2 Downward Correction of Pb Absorption from Soil and House Dust at
High Soil Pb Levels

As discussed in Section 2.2.4, it is not scientifically valid to assign a

Pb absorption value of 30% to all soil Pb concentrations. Although EPA has

recognized that a decrement in absorption from soil is called for, the Agency

has not made a systematic evaluation of what the size of this decrement should

be. Furthermore, they nave not attempted to factor this decrement in

absorption into the Uptake/Biokinetic Model.

To correct the absorption parameter in the Uptake/Biokinetic Model, we

have compared the model's predicted blood Pb results to actual field data in

the case of Midvale, Utah (Bornschein, 1990). This site was chosen for

detailed analysis because of the extensive data base available for Midvale

which matches blood Pb levels for children to the to the sources of Pb in

their immediate environment. Further, as discussed below, Midvale shares some

properties with Granite City (e.g., former smelter, high soil Pb levels).

This data set was utilized to adjust the model in achieving the best fit to

actual blood Pb data. Additionally, confidence in the soil Pb absorption

value chosen was obtained by the finding that a similar absorption value

achieved the best fit in the case of four other smelter sites.

An important case study for this analysis is the 1989 blood lead data from

Midvale, Utah. The Midvale community has been impacted by mining and smelter

activities, which have resulted in continued elevated soil Pb levels. This is

in spite of the termination of smelting activities in 1958, and mining

operations in 1971. A relatively complete data set for this site exists,

which incorporates a multi-media environmental Pb analysis (i.e., Pb in paint,

house dust, soil and water, behavioral and demographic factors) with matching
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blood Pb data for 128 children (Bornschein, 1990). Our analysis involved a

back calculation of the percent Pb absorption from soil and house dust for

each of the records in the Midvale data set. In fact, only 109 of the 128

records were complete enough with respect to data on Pb in soil and in house

dust to be suitable for use in the analysis. For a given record, the

contribution to blood Pb from dietary (1990-1996 dietary Pb values; 39% Pb

absorption from diet), water and ambient Pb sources were totaled, and then

subtracted from the actual blood Pb level for that record. The net result was

the blood Pb attributable to soil and dust. Then the Pb ingestion from soil

and house dust was calculated based upon the soil and house dust Pb levels for *

that record, and assuming that children ingest 100 mg soil/dust per day.

Finally, Pb absorption from soil/dust was calculated from each record by

dividing the blood Pb attributable to soil/dust by Pb ingestion from

soil/dust. This analysis was the equivalent of running the Uptake/Biokinetic

Model to predict Pb absorption from soil using actual blood Pb data instead of

using it to predict blood Pb levels.

The records were divided into groups based upon the soil Pb level (0-250

ppm, 251-500 ppm, 501-750 ppm, 751-1000 ppm, >1000 ppm soil Pb), and the mean

Pb absorption from soil/dust for each group was calculated. These results are

summarized in Table 6, and the methodology and raw data are presented in

Appendix 1.

The results of our analysis, and that of the Midvale report (Bornschein,

1990) demonstrate several points that are very important to the determination

of a soil Pb remediation level at Granite City.

3.2.2.1 Soil Pb Absorption Results at Midvale

The Uptake/Biokinetic Model overpredicted blood Pb levels in data sets

where soil Pb was elevated above 750 ppm. To achieve a better fit of the

-22-



model to the actual data, decreases of soil Pb absorption to 16-21% were

required (Table 6). The total set of Midvale data did fit the model

predictions without the need for adjustment, apparently because of the

efficient Pb uptake at low soil Pb concentrations, which compensated for the

low uptake at high soil Pb. This analysis dictates that the most appropriate

soil Pb absorption value for use in the model is 16-21% at or above 1000 ppm

soil Pb. At 500 ppm soil Pb, this absorption value is 27%.

3.2.2.2 Soil Pb/Blood Pb Relationship at Midvale

The Midvale data provides important guidance concerning the appropriate

relationship between soil Pb and blood Pb. The overall analysis, as reported

by Bornschein, et al., shows that blood Pb increased only 1.25 ug/dl per 1000

ppm increase in soil Pb. Soil Pb levels at Midvale ranged from 69 to 2,352

ppm. The authors speculated that this small increase in blood Pb as soil Pb

rises is likely due to impaired soil Pb absorption at higher Pb levels. This

speculation was borne out by our runs of the Uptake/Biokinetic Model as

depicted in Table 6 and described above. Other researchers have found a

similar increment in blood Pb with increases in soil Pb. (Lead Criteria

Document, EPA, 1986), except in two cases (Omaha, Nebraska; British

Columbia). In these two cases, the blood Pb/soil Pb relationship was studied

in areas with high ambient Pb levels (e.g., around operating smelters), which

can obscure the true relationship between soil Pb and blood Pb. This is

because ambient Pb is a major determinant of both blood Pb and soil Pb, so

that both increase markedly with elevations in ambient Pb (EPA, OAQPS, 1989).

Once the overriding influence of ambient Pb is diminished (as in Midvale and

Granite City), the true relationship between soil Pb and blood Pb can be

uncovered. For example, in a study of 2 year old children who had low ambient
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txposure to Pb (0.28-0.34 ug/m^), but whose exposure to Pb in the soil varied

over a broad range, the mean blood Pb in the group exposed to >10,000 ppm in

soil was only 38% higher than the group exposed to <1,000 ppm in soil

(Baltrop, 1975). The change in blood Pb was only 0.6 ug/dl per 1,000 ppm

change in soil Pb (Lead Criteria Document, EPA, 1986). Thus, the Midvale

analysis and the Baltrop study are especially relevant to Granite City, and

the small rise in blood Pb with elevations in soil Pb seen in these studies

are likely to be a good approximation of the relationship at Granite City.

3.2.2.3 Soil Pb Made Only a Small Contribution to Blood Pb at Midvale

The Midvale study points out the small contribution that soil Pb makes to

blood Pb. As shown by Bomschein, et al., Pb in soil made a statistically

significant, but very small (3-12%) contribution to blood Pb. Other

environmental Pb sources found to contribute to blood Pb at Midvale were lead

in house paint and socioeconomic status. Thus, when all possible contributors

to blood Pb were included in the analysis, soil Pb was found to be only a

small component. However, much of the variability in blood Pb remained

unexplained in their analysis, indicating that factors difficult to quantify

or account for (e.g., degree of paint peeling within homes) may have also made

significant contributions.

These analyses of the Midvale data demonstrate that large changes in soil

Pb nay lead to only small changes in blood lead, that soil Pb is only a minor

contributor to blood Pb, and that soil Pb is poorly absorbed at a soil Pb

level of 1000 ppm.

Thus, it is quite reasonable to conclude that soil Pb may have only a

minor influence on blood Pb levels at Granite City. To determine this with

certainty, a new blood lead survey, incorporating a complete, multi-media Pb
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exposure analysis is required. However, lacking this badly needed data, the

preliminary blood Pb data from Granite City (IEPA, 1983) is instructive in

demonstrating the likely effect that soil Pb has on blood Pb at this site.

3.2.2.4 Blood Pb Survey Data From Other Smelters Demonstrate that the
Uptake/Biokinetic Model Overpredicts Blood Pb Levels

A previous evaluation of the Uptake/Biokinetic Model conducted by TRC

(Hoffnagle, 1987, Appendix 3) employed site-specific inputs into the model for

four additional smelter sites (East Helena, Montana, Herculaneum, Missouri,

Toronto, Ontario, and Kellogg, Idaho). Actual data for Pb in air, soil, and

house dust, and blood Pb survey results were used to calibrate the model. The

smelter sites generally had high soil Pb and blood Pb levels, although the

data did cover a range of Pb values. When the four data sets were combined,

the model was found to overpredict the actual blood Pb results by

approximately 40%. Since Pb from soil and dust presented a major route of

exposure, and because Pb uptake from these sources involved the greatest

degree of uncertainty, the soil/dust contribution to blood Pb was further

examined. The soil ingestion value used originally was 100 mg/day, but this

value for soil ingestion is controversial. Therefore, this parameter was

adjusted to derive a better fit to the actual blood Pb data. The best fit was

achieved by changing soil ingestion to 60 mg/day. In the current analysis, we

have calibrated the model primarily with respect to percent Pb absorption from

soil and dust. This is because of the recent evidence that Pb absorption from

soil is likely to decline at high soil Pb (EPA, OAQPS, 1989). Further, the

Midvale data described above clearly showed that the soil Pb contribution to

blood Pb declined at higher soil Pb levels. Since factors such as amount of

soil ingested, should not be materially different between the low and high

soil Pb groups, then the reason for this difference is likely to be due to

decreased Pb absorption from soil, and not due to decreased soil ingestion.
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Instead of calibrating the model with respect to soil ingestion, we have

calibrated it with respect to soil Pb absorption. For the four data sets

analyzed in 1987, the best fit of the model to the actual blood Pb levels

occurs at 18% soil Pb absorption. This is within the range of soil absorption

values expected at 1000 ppm based upon the Midvale analysis (16-21%).

Therefore, there is a high degree of confidence in the application of a soil

Pb absorption value in this range, instead of the EPA default value of 30%.

3.3 Predictions of Granite City Blood Pb Levels Using the "Best-Fit"
Up-to-Date Version of the Uptake/Biokinetic Model

Table 4 outlines runs of the model conducted with the "best-fit" model

parameters. EPA's runs of the model for Granite City at 500 and 1000 ppm are

presented for comparison. The EPA use of the model for Granite City is

described in Section 2.3. The goal of the current analysis, like those of

EPA, were: a) to evaluate whether 1000 ppm Pb in soil represents a level of

concern regarding blood Pb, and b) to evaluate whether decreasing Pb in soil

from 1000 to 500 ppm would achieve a substantial benefit. The results of the

model runs regarding these 2 points, are discussed below.

If soil and house dust Pb are set to 1000 ppm (Run 4), the predicted mean

blood level is 6.47 ug/dl, which is 45% below EPA's prediction, and is very

close to the 1990 average blood Pb levels in children not exposed to unusual

sources of Pb (e.g.. lead-based paint or high lead in drinking water) (4.0-6.0

ug/dl) (Bornschein, 1990). Further, only 1.65% of the population of children

in Granite City would be expected to have blood Pb levels above 15 ug/dl. The

best available estimate for urban areas is that approximately 7% of the

population of children would be above 15 ug/dl (ATSDR, 1988).

Therefore, the predicted blood Pb levels for Granite City are similar to

that generally expected in the United States, and the predicted number of
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children "at risk" (blood Pb > 15 ug/dl) is low compared to that in urban

areas.

Even though the analysis at 1000 ppm did not show an adverse impact on

blood Pb, the analysis was extended to 500 ppm to evaluate the potential

benefit of soil remediation.

If the soil Pb were remediated from 1000 ppm to 500 ppm, a small decrease

in blood Pb levels would be realized. This can be seen in Table 4 by

comparing Runs 4 and 5. If EPA's assumption that remediating the soil to 500

ppm also reduces house dust Pb to 500 ppm, then a 19% decrease in blood Pb

could be expected, while the percentage of children above 15% would be

slightly reduced (1.65% to 0.19%). However, as discussed in Section 2.3.4,

this assumption does not consider that removing the outdoor soil source of Pb

will do nothing to remediate internal sources of Pb (e.g., lead paint). A

better approximation of the indoor dust Pb level at a soil Pb level of 500 ppm

is 784 ppm (Tables 3a and 3b).

At a soil Pb level of 500 ppm and a house dust Pb of 784 ppm (Run 6), the

blood Pb level would be only 6% below the level at 1000 ppm soil, and the

percentage above the 15 ug/dl cutoff would not be materially improved. Since

this is the run of the Model which incorporates the best available data on the

relationship between soil Pb and house dust Pb, this run should be considered

the most applicable to the evaluation of soil remediation. The choice by EPA

to set the soil and house dust Pb levels to the same value is a gross

simplification of the true relationship, and creates a false impression of

potential benefit from remediation.

It is noteworthy that the Midvale data set described earlier predicts that

a change of 500 ppm in soil Pb would achieve a change in blood Pb of 0.63

ug/dl. For the two "remediation" runs of the model (Runs 5 and 6), the change
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in blood Pb per decrease of 500 ppm in soil Pb are 1.17 and 0.37 ug/dl,

respectively. This comparison supports the current use of the model in

developing predictions regarding remediation efficiency.
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4.0 COMPARISON OF THE CURRENT BLOOD Pb PREDICTIONS TO THE PREVIOUS BLOOD Pb
SURVEYS AT GRANITE CITY

The Uptake/Biokinetic Model has been re-calibrated to reflect the best

available data, and confidence in its results comes from comparisons with

blood Pb data from other smelter sites, as described above. However, it is

best to avoid relying solely on modeled predictions to make judgments

concerning soil remediation levels for Pb. Unfortunately, no current blood Pb

study at Granite City is available, and this needs to be remedied before any

remediation decision is made. However, the previous blood lead survey at

Granite City is a very important indicator that elevated blood Pb levels are

not to be expected. Further, the blood Pb survey results provide strong

support for the conclusions drawn from the runs of the Uptake/Biokinetic Model

described above. The survey is described below, together with an analysis of

the utility of the study's results given its shortcomings.

The Illinois Department of Public Health (IDPH) conducted a blood Pb and

environmental Pb survey in November/December, 1982 on adults and children in

Granite City (IEPA, 1983). Blood Pb data were collected on 46 children age

six and under; the mean blood Pb level was 10 ug/dl, well within the range of

average blood Pb levels reported for the U.S. population by the PDA in 1982

(10-20 ug/dl). Factors that may have affected the results of this study were

the low sample size, the fact that samples were taken in the fall rather than

the summer, and that the ambient Pb concentrations at the time of survey were

below those typical at the site. Based upon these factors, EPA has chosen to

disqualify this study. While some criticism of the study is valid, it is

important to seriously weigh it in judging the potential health risks at the

site.

Although the sample size was small, the results were consistent with two

previous studies, which also failed to show an elevation in childhood blood Pb
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in Granite City. These blood surveys were conducted in 1976 by the Illinois

Association for Retarded Citizens, and in 1979 the Illinois Department of

Public Health (IEPA, 1983). The assertion by EPA that sampling in the fall

will underestimate blood concentrations because exposure is greatest in the

summer is gratuitous (EPA, 1988). EPA provided no documentation for this

argument, and their own calculation of the percent underestimation of blood

lead values (15-20%) would have only a small effect on the results of the

survey. Even if the surveyed blood Pb concentrations are adjusted upwards by

20% to correct for sampling in the fall instead of the summer, the blood

concentrations of Granite City children would still have been well within the

national average range. Finally, the fact that ambient Pb concentrations were

lower than "normal" at the time of sampling is not a major confounder.

Inhalation exposure is not a major route of Pb exposure in children, and

household dust and soil concentrations would not be expected to have decreased

substantially during the short period of lower than "normal" ambient

concentrations.

Therefore, the study results present a reasonable assessment of the range

of blood concentrations that could have been expected at Granite City in 1982,

a time in which the smelter was still operational. These results suggest that

soil Pb can, at most, have only a minor influence on blood Pb concentration

for children at Granite City. The finding of blood Pb concentrations at

Granite City that are within normal limits is evidence that the important

contributors to blood Pb at this site are similar to those experienced

nationally. Thus, background sources of Pb (e.g., Pb paint), may be the most

significant contributors to blood Pb at Granite City.
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TABLE 1

AGE-SPECIFIC ESTIMATES OF TOTAL DIETARY LEAD INTAKE

Age
(Years)

<1
1-2

2-3
3-4
4-5
5-6

1982

21.9

26.0
30.6
30.6
30.7

32.2

1983

16.3
19.3
24.1

23.0
22.0
23.2

1990-1996

7.5

8.9
10.4

10.7

10.8
11.3

1 Table from data supplied by EPA, OAQPS, 1989.



TABLE 2

AGE-SPECIFIC FACTORS USED IN THE UPTAKE/BIOKINETIC MODEL1

_____________Age Group (Years)_____________
Parameters <1 1-2 2-3 3-4 4-5 5-6 6-7

Hours spent outdoors 1-2 1-3 2-4 2-5 2-5 2-5 2-5

Ventilation rate
(m3/day) 2-3 3-5 4-5 4-5 5-7 5-7 6-8

GI Absorption Rate (%) 42-53 42-53 30-40 30-40 30-40 30-40 18-24

1 Data taken from Cohen, 1990.



TABLE 3a

RELATIONSHIP BETWEEN SOIL PB AND HOUSE DUST PB AT
VARIOUS AMBIENT PB CONCENTRATIONS1

Air Pb Range
(ug/m3)

0
0.1
0.3
0.5
1.0
2.0

>3

- 0
- 0
- 0
- 1
- 2
- 3
.0

.1

.3

.5

.0

.0

.0

ppm-Pb Geometric Mean (N)
House Dust

338
338
850
817
1643
1917
4358

(7)
(18)
(ID
(8)
(5)
(8)
(7)

Soil

153
207
477
587
1003
975
2278

(7)
(19)
(12)
(9)
(4)
(8)
(8)

TABLE 3b

RELATIONSHIP BETWEEN SOIL AND HOUSE DUST PB AT
VARIOUS RANGES OF SOIL PB1

Soil Pb Range
(ppm)

0
250
500
1000
2000

>

- 250
- 500
- 1000
- 2000
- 3000
3000

ppm-Pb Geometric Mean (N)
House Dust

275
569
1043
2282
2420
9513

(27)
(8)
(12)
(7)
(6)
(6)

Soil

106
351
677
1428
2500
6936

(27)
(8)
(12)
(7)
(6)
(6)

1 Data were taken front 12 former and existing smelter sites as provided by
EPA, 1989 and Hoffnagle, 1987.



TABLE 4

UPTAKE/BIOKINETIC MODEL RUNS FOR GRANITE CITY

Run Soil Pb Dust Pb Other Parameter Changes

1 500 500 EPA/Granite City1

2 1000 1000 EPA/Granite City1

3 1000 1000 Dietary Uptake change for 1990-1996

4 1000 1000 1-Dietary: 1990-1996
2-% Absorption from Soil and Dust = 19%

5 500 500 1-Dietary: 1990-1996
2-% Absorption Adjusted Soil - 21%
Dust - 27%

6 500 7842 1-Dietary: 1990-1996
2-% Absorption Adjusted Soil - 27%
Dust - 23%

3-Dust/Soil relationship2

Mean
Blood Pb

8.37

11.86

8.96

6.47

5.21

6.01

% Above
15 ug/dl

8.44

34.27

11.90

1.65

0.19

0.91

Runs 1 and 2 utilized EPA chosen model parameters values for Granite City. The results are the same as those
reported by EPA in Appendix B of the Record of Decision for Granite City.

House dust Pb level based upon the relationship between soil and Pb dust as seen at other sites (see Tables 3a
and 3b). The greater house dust vs. soil Pb level likely reflects indoor sources.



TABLE 5

KEY UPTAKE/BIOKINETIC MODEL PARAMETERS

Values Used by EPA and by TRC
to Predict Blood Levels at Granite City1

Soil Pb level

House dust Pb level

Ambient Pb level
(ug/m^)

Water Pb level
(ug/liter)

Dietary Pb intake
(ug/day) (averaged
over first 6 years
of life)

Pb absorption from
diet (%)

Soil ingestion (mg/day)

Pb absorption from
soil and dust {%}

Time of Pb exposure
outdoors (hr)

Fraction of Pb
exposure outdoors

EPA

Variable

Variable

0.26

8.88

29.412

50%

<1 year old: 25
1-6 year old: 100

30% regardless of
soil Pb levels

1-5 hours

17-33%

TRC

Variable

Variable

0.26

8.88

10.212

39%2

<1 year old: 25
1-6 year old: 100

Variable: soil/
dust Pb 1000 ppm:
% Absorption = 19%
soil/dust Pb 500 ppm
% Absorption = 27%

2.67 hours2

22.3%2

1 Additional parameters incorporated into the model are volume air respired,
% Pb absorption from water; % Pb absorption from air. Conversion factor to
transform absorbed Pb to blood Pb. The values used for these parameters by
EPA and by TRC are the same.

2 Value is the average for 0-6 year old children.



TABLE 6

UPTAKE/BIOKINETIC MODEL PREDICTIONS OF LEAD ABSORPTION
FROM SOIL AT DIFFERENT SOIL PB LEVELS,

BASED UPON THE MIDVALE DATA SET

Soil Pb
(ppm)

0- 250
251- 500
501- 750
750-1000

< 1000

% Soil Pb
Absorption

44
25
29
16
21

N

40
20
22
13
14

TOTAL SITE 32 109



APPENDIX 1

ADJUSTMENT OF THE UPTAKE/BIOKINETIC MODEL SOIL PB
ABSORPTION PARAMETER BY CALIBRATION OF THE MODEL

AGAINST THE MIDVALE, UTAH DATA SET

Table A-l it a display of all the records in the Midvale Data Set for

children as reported by Bornschein, et al. (1990). For each record, the

percent Pb absorption from soil/house dust has been calculated on a Lotus

spreadsheet. Definitions for column headings and equations used in this

analysis are as follows:

1. Observation: As recorded by Bornschein, et al.

2. Age: Years of age of subject.

3. Soil Pb: Mean soil Pb level around the exterior of the subject's
hone, including yard, house perimeter, garden and exterior dust
Pb levels.

4. Dust Pb: House dust Pb level.

5. Blood Pb Air: The contribution to blood Pb that can be assigned
to airborne Pb as calculated by:

Hood Pb A1r : (Pb A1r) (Respiration Rate) (% Pb Absorption from A1r) (CB1ood)

where:

Pb Air = Ambient Pb level. For Midvale it is assumed to be
0.20

Respiration Rate = 4.6 liters/day for 0 to 6-year-old children

* Pb Absorption from Air = 50%
cBlood = Factor to convert absorbed Pb (ug) to blood Pb
<ug/dl) = 0.287

6. Blood Pb Diet: The contribution to blood Pb that can be
attributed to dietary Pb. Estimates for 1990-1996 dietary Pb
were used to calculate Blood Pb Diet by:

(Mean Dietary Pb} (Pb Absorption from Diet)



where:

Mean Dietary Pb Ingestion (0 to 6-year-old) = 10.21 ug/day

Pb Absorption from Diet = 39%

*• described* above.

7. Blood Pb Water: The contribution to blood Pb that can be
attributed to Pb in water as calculated by:

(ft Water) (Fb Absorption from Utter) (Water Ingest Ion/Day) (CB1ood)

where:

Pb Water = 8.88 ug/liter for the national average Pb level in
water

Pb Absorption from Water = 50%

Water Ingestion/Day = 0.48 liters/day for 0 to 6-year-old
children

*8 described above

8. Total Non-Dirt Blood Pb: The contribution to blood Pb then can
be attributed to diet, water and air as calculated by:

(Blood Pb Air) + (Blood Pb Diet) + (Blood Pb Water)

9. Actual Blood Pb: Data for each record taken from Bornschein, et
al. data set.

10. Blood Pb Soil and Dust: The contribution to blood Pb that could
be attributed to soil /dust as calculated by:

(Actual Blood Pb) - (Total Non-Dirt Blood Pb)

11. Blood Pb Soil + Dust Ingestion (100 rog): The blood Pb
contribution that could be attributed4d to soil/dust assuming 100
•g soil ingestion and 100% absorption of Pb from soil /dust as
calculated by:

(T.W.A. Soil/Dust Pb) (0.1 Gram Soil Ingestion) (CBloo<i)

where:

T.W.A. Soil/Dust Pb = The time-weighted average for soil/dust
Pb in ppcn, based upon 2.67 hours of outdoor Pb exposure and
9.33 indoor Pb exposure

12. % Absorption Soil/Dust (100 mg ingestion): The percentage Pb
absorption from soil and house dust, assuming 100 mg soil
ingest ion/ day, as calculated by:

Blood Pb Soil + Dust + Blood Pb Soil + Dust Ingestion



where:

Blood Pb Soil + Dust * Parameter tlO described above

ilood Pb Soil + Oust Ingest ion = Parameter til described above

Table A-2 nests the records by soil Pb level, placing then into either the

0-250, 251-500, 501-750, 751-1000 or > 1000 ppm group. The average absorption

of soil Pb for each group was then calculated. Records in which soil Pb or

dust Pb levels were missing are excluded. For records with negative soil Pb

absorption values, a value of 0 was used.



TABLE A-l
WOVALE HOUSE DUST, SOIL NO BLOOD LEAD DATA

CALCULATED PERCENT LEAD ABSORBTION FROM SOIL MO OUST
ORIGINAL DATA SET

lltl Mill IIIIIMIIIII 1 1 Ml HIM M II 1 1 II II 1 1 II H 1 1 1 M 1 1 1 1 1 II II 1 II 1 1
II II Mil MIIMIIIIMI Ml II MMMI II 1 1 II IIIIMMMIII Illll IMIIll II

iiOBSERWTlON! ME J SOIL Pb ! DUST Pb
i i i t *

!! (i) i(iMr>)! (m) I (m)i i i i t
!! 1.00 ! 1.20 I 974.00 ! 718.00
!! 2.00; 1.75! 911.00! 598.00
!! 3.00 ! 2.10 ! 936.00 ! 1110.00
I! 4.00 ! 1J3 J 120.67 i 249.00
!! 5.00 ; 3.00 i 409.00 ! 541.00
!! 6.00! 1J3! 5(2.20 ! 363.00
!! 7.00 i 1.03 ! 440.00 ! 341.00
!! 0.00 ! S.42 ! S20.25 ! 466.00
!! 9.00 ! 5.25 ! 535.00 ! 1263.00
!! 10.00 ; 1.50 ! 646.50 ! 474.00
!! 11.00 ! 1.42 ! 1391.00 ! 1196.00
!! 12.00 ! 2.00 ! 464.25 ! 640.00
',! 13.00 ! 1.17 ! 371.00 ! 390.00
!! 14.00 ! 4.58 ! 747.00 ! 692.00:: 15.00 ; i.oo : 072.00 ; 1067.00
!! 16.00 ! 1.83 i 999.00 ! 617.00
!! 17 .00! 3.33 ! 1680.50 ! 1343.00
!! 18.00 J 3.50 ! 990.00 ! 3602.00
!! 19.00 ! 3.58 ! 1148.00 ! 567.00
!! 20.00 ! 5.67 ! 295.00 ! 340.00
!! 21.00 ! 1.25 ! 735.00 ! 509.00
!! 22.00 ! 1.50 ! 768.00 ! 475.00
1! 23.00 ', 5.92 ! 1761.75 ! 651.00
!! 24.00 ! 4.33 ! 017.00 ! 1037.00
1! 25.00 ! 1.17 ! - ! 517.00
!! 26.00 1 1.92 ! - ! 265.00
!! 27.00 ! 1.33 ! 1596.50 ! 736.00
!! 26.00 ! 4.00 ! 351.00 ! 540.00
!! 29.00 ! 4.67 ! 350.50 ! 588.00
!! 30.00 ! 0.83 ! 351.00 ! 1138.00
!! 31.00 ! 4.17 ! 2351.50 ! 756.00
I! 32.00 S 1.92 ! 1230.00 ! 758.00
!! 33.00 ! 3.33 ! - 1 557.00
!! 34.00 ! 2.S6 ! - ; 438.00
i! 35.00! 4.50!- I 422.00
!! 36.00 ! 3.67 ! - ! 641.00
!! 37.00 J 2.17 ! - ! 459.00:: 20.M ; 2.33 ;- : 511.00
!! 39.00 ! 4.08 ! 1301.00 ! 1605.00
I! 40.00 ! 1.08 ! 1659.00 ! 1313.00
!! 41.00 ! 4.58 ! 756.00 i 658.00
!! 42.00 ! 1.83 ! 207.75 ! •
!! 43.00 ! 3.33 ! 723.00 ! 513.00
!! 44.00 ! 1.17 ! 723.00 ! 292.00
I! 45.00! 1.92 ! 1015.50! 926.00
!! 46.00 i 5.58 ! 076.00 ! 605.00
!! 47.00 ! 1.08 ! 076.00 ! 603.00
!! 48.00 ! 1.67 ! 076.00 ! 678.00
!1 49.00 ! 2.92 ! 445.25 ! -

BLOOD Pb ,'BLJIODPb
MR ! DIET

0
0
1
|

0.18 ! .14
0.18 ! .14
0.18 ! .14
0.18 ! .14
0.18 ', .14
0.18 ! .14
0.18 ! .14
0.18 ! .14
0.18 ! .14
0.18 ! 1.14
0.18 ! 1.14
0.18 ! 1.14
0.16 ! 1.14
0.18 ! 1.14
0.18 ! 1.14
0.18 ! 1.14
0.18 !
0.18 !
0.18 !
0.18 !
0.18 1
0.18 !
0.18 !
0.18 !
0.18 !
0.18 !
0.18 !
0.18 !
0.18 !
0.18 !
0.18 !
0.18 !
0.18 !
0.18 !
0.18 !
0.18 !
0.18!
0.18 !
0.18!
0.18 !
0.18!
0.18 !
0.18!
0.18 !
0.18!
0.18 !

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14
0.18 ! 1.14
0.18 ! 1.14
0.18 ! 1.14

H 1 1 Ml M
1 1 M M 1 1 1

BLOOD Pb
HATER

L L" * x

0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61

f til II Illll 1 1 1 1 1 1 Ml 1 1 Illlll 1 1 III III 1 1 M II II II 1 1 H 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 H
MUM lltl IMIIll 1 ' Illllll 1 II II 1 1 1 1 1 Illllllllllll Illlll III II || mill

TOTAL ! AC11W. !8LOOOPb ! BLOOD Pb | I ABSORPTION \\
W-DIR1 ! 8LOQO Pb JSOIL « DUST! SO& « OUST ! SOIL/DUST \\
BLOOD Pb ! ! UKST10X100*)! (lOto ingest) \\

i ' ... ' .,...., i - - "i i i i - - - - - - H
.93 ! 9.00 ! 7.07 ! 22.44 1 0.31 !!
.93 ! 3.00 ! 1.07 ! W.41 5 0.00 \\
.93 ', S.SO ! 3.57 ! 30.61 ! 0.12 !!
.93 ! 2. SO ! O.S7 ! 9.81 ! 0.00 !!
.93 ! S.SO ! 3.S7 ! 15.15 ! 0.24 ',!
.93 ! 1.00 ! 6.07 ! 11.85 ! 0.51 !!
.93 ! 9.00 ! 7.07 ! 10.50 ! 0.67 \\
.93 ! 6.50 ! 4.57 ! 13.82 ! 0.33 !',
.93 i 4.50 ! 2.57 ! 31.02 ! 0.06 1!
.93 ! 3.00 ! 1.07 ! 14.84 ! 0.00 \\
.93 ! 6.00 ! 4.07 i 35.72 ! 0.11 !!
.93 ! 8.50 ! 6.57 ! 17.11 \ 0.38 !!
.93 ! 5.50 ! 3.57 | 11.06 ! 0.32 !!
.93 ! 9.00 ! 7.07 J 20.26 ! 0.35 !!
.93 ! 6.00 ! 4.07 ! 29.22 ! 0.14 !',
.93 i 6.00 ! 4.07 ! 20.45 ! 0.20 ,'!
.93 ! 15.50 ! 13.57 | 40.97 | 0.33 !!
.93 ! 2.00 ! 0.07 ! 84.64 ! 0.00 !!
.93 ! 16.50 ! 14.57 | 20.44 j 0.71 !!
.93 ! 4.00 ! 2.07 ! 9.44 j 0.22 !!
.93 ! 6.00 ! 4.07 ! 16.23 ! 0.25 !!
.93 ! 7.00 ! 5.07 ! 15.73 ! 0.32 !!
.93 ! 5.50 ! 3.57 ! 26.65 ! 0.13 !
.93 ! 7.50 ! 5.57 | 28.18 ! 0.20 !

1.93 ! S.SO ! 3.57 ! 11.13 | 0.32 !
1.93 ! 8.00 ! 6.07 ! S.70 ! 1.06 !
1.93 ! 3.00 ! 1.07 ! 27.30 | 0.00 !!
1.93 ! 7.00 ! 5.07 ! 14.14 | 0.36 !i
1.93 ! 1.50 ! -0.43 ! 15.17 \ 0.00 !!
1.93 ! 7.00 ! 5.07 ! 27.01 ! 0.19 \\

.93 ! 8.00 ! 6.07 J 33.14 | 0.18 !!

.93 ! 10.50 ! 8.57 J 25.14 \ 0.34 !!

.93 ! 5.00 ! 3.07 ! 11.99 ! 0.24 \\

.93 ! 6.00 ! 4.07 ! 9.43 \ 0.43 \\

.93 ! 18.00 ! 16.07 ', 9.08 ! 1.77 |
1.93 ! 4.00 ! 2.07 ! 13.80 \ 0.15 !
1.93 ! 4.00 ! 2.07 ! 9.88 ! 0.21 !
1.93 ! 6.00 ! 4.07 ! U.OO ! 0.37 i!

.93! 13.001 11.07! 43.88! 0.25!!

.93 ! S.50 ! 3.57 ! 40.17 ! 0.09 !!

.93! 7.50! 5.57! 19.59! 0.28!!

.13 ! 6.00 ! 4.07 ! 2.06 ! 1.97 \\

.93! 3.00! 1.07! 16.23! 0.00 !!

.93 ! 10.00 ! 8.07 J 11.47 ! 0.70 !!
1.93! 3.50! 1.57J 27.22! 0.061!
1.93 ! 4.00 ! 2.07 ! 19.31 J 0.11 !!
1.93 ! 3.50 ! 1.57 ! 19.26 ! 0.06 !!
1.93 ! 6.00 ! 4.07 ! 20.88 ! 0.19 !!
1.93 ! 6.00 ! 4.07 ! 3.19 | 1.27 ,'!



TABLE A-1 <continu*d)
HOUSE DUST, SOIL AW BLOOD LCAD DATA

CALCULATED PEKENT LEAD ABSOR8T10N FROM SOIL MD DUST
QiltlHAL DATA SET

II
1 1
IIII
II
II
II
II
II
II
IIII
II
II
It
II
IIII
II
II
II
II
IIIIIIII
II
II
IIIIII
II
IIII
II
II
II
II
II
1 1
II
II
II
II
II
II
II
II
II
II
II
II
1 1
II
1 1
II
II
II
II
II
1 1
1 1
II
II
II
1 1
1 1
II
II
II
II
II
II
II
II
II
II
1 1
II
II
II
II
II
II
II
II
IIII
II
II
IIII
IIIIII
II
II
II
1 1
II
1 1
1 1
II
II
1 1
II
1 1
II
II
II
II
1 1
1 1
II
1 1
II

50.00 !
51.00!
52.00 !
53.00 !
54.00 !
55.00!
56.00 !
57.00 I
58.00!
59.00 !
M.OO !
61.00 !
62.00!
63.00 !
M.OO !
65.00!
66.00!
67.00 !
66.00 !
69.00 !
70.00 !
71.00 !
72.00 !
73.00 !
74.00!
75.00!
76.00 !
77.00!
78.00 !
79.00 !
80.00 !
81.00 !
82.00 !
83.00 !'
84.00 !
85.00!
86.00 !
87.00!
88.00 !
89.00!
10.00 !
91.00 !
92.00 !
93.00!
94.00 !
95.00!
96.00 !
97.00!
98.00 !
99.00 !
100.00 !
101.00 !
102.00 !
103.00 !
104.00 !
105.00 1
106.00 !
107.00 !
106.00 !

5.17 ! 595.00 !
0.58 ! 721.75 !
3.92 ! - !
3.33 ! - !
i.oo ! - !
3.17 ! - !
2.50 ! 357.25 i
1.58 ! 357.25 !
0.67 i 711.75 !
4.42 ! 393.00 !
3.17 ! 393.00 !
0.67 ! 1009.40 !
2.67 ! 1009.40 !
4.83 ! 1009.40 !
3.92 ! 1727.00 !
2.75 ! 637.00 !
2.08 ! 550.00 !
0.67 ! 342.00 !
1.42 ! 527.67 !
1.50 ! 527.67 !
0.67 ! 527.67 ',
3.50 ! 527.67 !
3.50 ! 527.67 |
2.33 i 360.00 !
5.33 ! 380.50 !
2.00 ! 632.00 !
2.56 ! 512.75 !
5.50 ! 187.00 !
5.58 ! 187.00 !
4.17 ! 187.00 !
4.08 ! 187.00 !
2.25 ! 187.00 !
4.08 ! 190.00 !
1.17 ! 366.00 !
2.06 ! 366.00 !
0.92 ! 366.00 !
3.17 ! 507.33 !
4.58 ! 1076.00 !
3.67 ! 158.67 !
1.92 ! 514.67 !
2.50 ! 243.00 !
2.25 ! 181.40 !
4.92 ! 212.00 !
0.92 ! 420.00 !
2.25 ! 206.50 !
0.50 ! 239.33 i
2.83 ! 180.00 !
0.75 ! 236.50 !
5.17 ,' 207.00 !
3.50 ! 370.00 !
2.58 ! 174.00 !
4.25 ! 111.60 !
0.58 ! 247.00 !
2.50 ! 126.00 !
0.56 ! 144.00 !
4.42 ! 127.75 ,
4.50 ! 144.40 !
2.58 ! 159.00
2.42 ! 165.80

1

1375.00 1
S23.00 !
206.00 !
724.00 !
1301.00 1
1177.00 !
173.00 !
253.00 !

i
787.00 !
831.00 !. i
2274.00 !
1136.00 !
412.00 1
568.00 i
237.00 !
559.00 !
296.00 !
293.00!
347.00 !
425.00 1
236.00 !
346.00 !
532.00 !
514.00 !
253.00 i
230.00 !
216.00 !
212.00 !
124.00 i
201.00 !
336.00 1
410.00 !
412.00 !
756.00 ! .
485.00 i
395.00 !
280.00 !
259.00 !
511.00 !
294.00 !
342.00 !
386.00 1
265.00 !
254.001
407.00 1
226.00 !
439.00 !. i
166.00 !
343.00 !
239.00 !

1

414.00 1
183.00 !
214.00 !
244.00 !

0.18!
0.16!
0.18 !
0.16 !
0.18 !
0*18 1
0.18!
0.18!
0.18!
0.18 !
«.18|
8.18!
0.16!
0.16!
0.18 i
0.18 !
0.18 !
0.18 !
0.18!
0.16!
0.18 !
0.16 !
0.18!
0.18!
0.16!
0.16!
0.18 !
0.16 !
0.18 !
0.16 !
0.18 !
0.18 !
0.18 !
0.16 !
0.18 !
0.18 !
0.18!
0.18 !
0.16!
0.18 i
0.16 !
0.16 !
0.18 !
0.16 !
0.18 !
0.18 !
0.18!
0.16!
0.18!
0.18 !
0.16 !
0.18 !
0.18!
0.18 i
0.18 !
0.16 !
0.16 !
0.18 !
0.18 !

1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14 !
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14 !
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14 !
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14 !
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14!
1.14 !
1.14!
1.14!
1.14!

0.61 !
0.61 !o.6i ;
0.61 !
0.61 !
0.61 !
0.61 !
0.61!
0.61!
0.61 !
0.61 !
0.61 !
0.61!o.6i ;
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
o.6i ;
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 i
0.61 !
0.61 !
0.61 !
0.61 !
o.6i ;
0.61 I
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61!
0.61 !
0.61 !
0.61 ;
0.61 !
0.61 !
0.61 !
0.61 !
0.61 !
0.61 ,'
o.6i ;

1.93!
1.93 !
1.93!
1.93!
1.93 !
1.93 !
1.93!
1.93!
1.93!
1.93!
1.93!
1.93!
1.93!
1.93!
1.93 !
1.93!
1.93!
1.93!
1.93 !
1.93!
1.93 !
1.93 !
1.93 !
1.93 !
1.93!
1.93!
1.93 !
1.93!
1.93 !
1.93!
1.93 !
1.93 !
1.93!
1.93 !
1.93 {
1.93!
1.93 !
1.93 i
1.93!
1.93 !
1.93!
1.93 !
1.93!
1.93!
1.93!
1.93 i
1.93 !
1.93!
1.93 !
1.93 !
1.93 !
1.93!
1.93 !
1.93!
1.93!
1.93 !
1.93!
1.93!
1.93!

4.50!
3.50 !
5.50!
6.50 !
5.50 !
13.00 !
4.50!
16.50 !
8.50!
2.00!
4.00!
13.50 !
13.00 !
5.00!
5.00!
14.50 !
6.50!
4.50!
4.50 !
7.00!
5.50 !
4.00 !
9.00 !
4.00!
6.00 !
7.00 !
4.00 !
3.50 !
2.00 !
6.50 !
7.50!
8.00 !
5.00!
3.50!
3.00!
5.50!
2.00 !
5.00 !
2.00!
3.00!
5.00!
6.00 !
2.00 !
3.50 !
2.50!
5.00!
5.50!
6.00!
4.00!
3.00 !
5.00!
4.00 !
0.50 !
5.50 !
3.00 !
4.00 !
4.50!
2.50 !
2.50!

2.57!
1.57!
3.57!
4.57 !
3.57!
11.07 !
2.57!
14.57 !
6.57!
0.07 !
2.07 !
11.57 !
11.07 !
3.07 !
3.07 !
12.57 !
4.57!
2.57!
2.57!
5.07!
3.57!
2.07!
7.07 !
2.07!
4.07!
5.07 !
2.07!
1.57!
0.07 !
4.57 !
5.57 !
6.07 !
3.07 !
1.57!
1.07 !
3.57!
0.07 !
3.07 !
0.07 !
1.07!
3.07!
4.07 !
0.07 !
1.57!
0.57!
3.07 !
3.57!
4.07!
2.07 !
1.07 J
3.07 !
2.07 !
-1.43 !
3.57!
1.07 !
2.07 !
2.57 !
0.57!
0.57 !

4.27!
34.76 !
11.26 !
4.46 1
15.56 1
28.00 !
27.90 !
21.35 !
10.55 !
2.82 !
19.76 !
25.13 !
7.24 !
56.19 !
36.89 !
13.44 !
16.17 !
7.56 !
15.62 !
10.16 !
10.09 !
11.26 !
12.93 !
7.81 !
10.18 !
15.99 !
14.74 !
6.79 !
6.29 !
6.03 !
5.91 !
4.0] !
5.69 !
9.86 !
11.45 !
11.49 !
19.91 i
18.17 !
9.64!
9.72!
7.32!
12.30 !
7.85 !
10.38 !
9.83 !
7.42!
6.76 !
10.47 !
6.35!
12.10 !
1.2S!
4.80 !
9.16 !
6.05 i
1.031
9.63 !
4.98!
5.75 !
6.44 !

0.60 !!
0.05!!
0.32 !!1.02 ::
0.23 !!0.40 ::
o.oi !!
0.68 !!
0.62 !!
o.oo !!
o.io !!
0.46 !!
1.53 !!
0.05!!
0.08!!
0.94!!
0.28!!
0.34 !
0.16 !
0.50 !
0.35 !
0.16 !0.55 ::
0.26 !!
0.40 !!
0.32 !
0.14 !
0.23 !
o.oo !
0.76 !
0.94 J1.51 ;:
0.54J!
0.16 !!
o.oo !!
0.31 !!
0.00!!
0.17 !!
o.oo !
o.oo ;
0.42 !
0.33 !
o.oo !
0.15 !o.oo :
0.41 !
0.53 J
0.39 i!
0.33 !i
o.oo!!
2.44 !!
0.43 !!
o.oo !!
0.59 i!o.oo ;:
0.2) !!
0.52 !o.oo :
o.oo ;



TABLE A-1 (continued)
KIDVALE HOUSE DUST, SOIL MID ROOD L[AP DATA

CALCULATED PERCENT LEAD ABSORBIIOII FROM SOIL AND OUM
ORIGINAL DATA SET

!! 109.00
;; 110.00
;: m.oo
!! 112.00
!! 113.00
!! iK.oo
!! m.oo
!! m.oo
;; ii7.oo
!! 118.00
J! m.oo
!! 120.00
;; 121.00
;; 122.00
!! 123.00;: 124.00
:; i2s.oo
!! 126.00
!! 127.00:: 126.00
III Illllll II 1
II II 1 1 1 III 1 1 1

5.92
1.75
4.00
2.75
0.58
S.2S
4.00
2.42
4.2$
4.92
2.00
2.06
4.56
2.33
0.67
4.00
O.S8
3.25
2.50
$.58

1 1 1 1 1 M 1 1
III t 1 Mil

895.00
117.67
242.00
270.50
232.00
115.2$
103.00
109.67
171.00
123.00
226.00
123.00
93.00

116.00
116.00
118.67
177.00
151.00
69.00
74.00

1 M M 1 M 1
1 1 1 1 1 Mil 1

459.00
340.00
271.00
449.00
210.00
267.00
336.00
146.00
192.00
314.00
207.00
227.00
226.00
394.00
277.00
119.00
149.00
285.00
245.00
206.00

M M M M 1
Mill MM

0.18
0.18
0.18
0.18
0.18
0.18
0.16
0.16
0.16
0.18
0.16
0.18
0.18
0.18
0.16
0.18
0.18
0.16
0.18
0.16

1 1 1 1 1 1 1 1 1 1 1 1in 1 1 1 1 1 ii 1 1

1.14
*!.!'.

1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14

M M 1 M M
M 1 M M 1 1

0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61

1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93

.93
1 1 1 1 1 1 1 1 1ii 1 1 1 n 1 1

4.00
$.50
8.50
3.50
1.00
2.50
$.50
3.00
$.00
6.00
4.50

12.00
5.00
3.50
1.50
5.00
3.00
7.50
5.50
6.50

M M M 1 M 1
1 MM M M 1 1

2.07
3.57
6.57
1.57

-0.93
0.57
3.57
1.07
3.07
4.07
2.57

10.07
3.07
1.57

-0.43
3.07
1.07
5.57
3.57
6.57

M HIM M M
1 1 M M 1 M M

K.30
8.16
7.57

11.61
6.16
7.00
7.97
3.93
5.36
7.64
6.06
5.77
5.53
9.31
6.79
3.41
4.46
7.22
5.77
4.97

M 1 M 1 M M 1 M M 1
1 M 1 1 1 M 1 1 1 M 1 M

0.13
0.44
0.8?
0.13
0.00
0.00
0.45
0.00
0.57
0.53
0.42
1.74
0.55
0.17
0.00
0.90
0.00
0.77
0.62
1.32

II 1 1 1 1 II 1 1 1 t II H
1 1 1 1 1 I I I I 1 1 M 1 1 I



TABLE A-2
WDVALE HOUSE OUST, SOIL AND HLOOO LEAD WTA

CALCULATED PWCEN' LEAD «SORE"IOh FROM SOIL Art !X!3T

SORTED BY GROUPINGS OF SOIL LEAt CONCEPTION

RVAIIOK

(1)

S3. 00
35.00
55.00
36.00
52.00
37.00
54.00
25.00
34.00
33.00
26. OC
38.00

127.00
128.00
121.00
115.00
116.00
101 .00
114.00
123. OC
122 .OC
110.00
124.00
118.00
120.00
103. W
105. W
lOfc.OC
126.X
88.00

1C7. 00
106. OC
117.00
125.00
96.00
91.00
81.00
78.00
80.00
77.00
79. W
82 .OC'
94. OC.
96. OC
92. OC

119. OC
113. OC'

97. OC
95.X

IK.OC
9C.OC

t::.x

1 1 1 > r 1 1 M ' 1

1

i (rears)

! 3.33
! 4.50
! 3.17
! 3.67
! 3.92
! 2.17
! i.oo
1 1.17
1 2.S8
! 3.33
! 1.92
! 2.33
I
1
1
1

I 2.50
! 5.56
! 4.58
! 4.00
! 2.42
! 4.25
! 5.25
1 0.67
! 2.33
1 1.75
! 4.00
! 4.92
! 2.08
1 2.50
! 4.42
', 4.SC
! 3.25
1 3.67
I 2.56
; 2 .42
i 4.25
! 0.58
! 2.83
! 2.25
! 2.25
! 5.58
! 4.06
! 5.50
I 4.17
! 4.08
1 2.25
1 5.17
1 4.92
1 2.0C
1 0.56
; c .7s
I c.so
: 4.x
; 2.5-:

SCI, Pb

IPMi

.
-
-
-
-
-
-
-
-
-
-
-

69.00
74. OC
93.00

103.00
109.67
111.60
115.25
116.00
116.00
117.67
116.67
123.00
123.0C
126. OC.
127.75
144. 4C
151.X
158.6'
159 X
165. 8C
171. OC
177.00
180.00
181.40
187.00
187.00
187.00
187.00
187.00
190.00
2%. SO
2C7.0C
212. OC
226. M
232.X
236.50
239.33
2 4 2 . X
242.X

1 c.se ; 2«'. x

1 DUST Pb 1
1 1

'; (PW; ;
; 2CS.X ;
! 422.x ;
! 1301.00 ;
! 641.00 !
! 523.00 !
! 459.00 i
! 724.00 ;
! 517.00 !
1 438.X !
! 557.00 !
! 265.X !
! sii.oc ;
1 t
1 1
1 1
1 1

; 245.x ;
I 206.X !
; 226.x ;
i 336.x ;
; i4t.x :
; 186.00 !
; 287.x ;
; 277.X 1
! 394.X !
! 340. X !
; 119.x :
I 314.X i
: 227.00 !
1 239.X 1
; 4i4.x :
! 183 x ;
! 285.X 1
: 395.x :
: 2i4.x ;
; 244.x ;
! 192.W I
! 149.X 1
; 254. x ;
; sn.oo ;
! 124.x !
', 23C.X !
; 212.X !
: 253.x ;
; 2ie.x ;
; 2oi.x ;
; 388. oc ;
I 226.X !
; 294.x ;
; 2o\x ;
: 210.x ;
; 407.x ;
: 265.X |
: 27i.x :1 2 5 = , oc :

343.:-: ;

BLXt Pfc
A;;

0.16
0.18
0.16
0.16
0.18
o.ie
0.18
0.18
0.18
0.18
0.18
0.18

0.18
0.18
0.18
0.18
0.16
0.16
0.16
0.18
0.16
0.18
0.16
0.16
0.18
0.18
0.16
0.18
0.18
0.18
0.16
0.18
0.18
0.18
0.16
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.16
o.ie
o.ie
0.16
O.IE
0.1S
0.16
0.19
C . 1 E
C .!«

iBLOODPb
; DIET
!

i I.U
; I.H
! 1.14
i 1.14
1 1.14
; 1.14
i 1.14
; i.u
! 1.14
! 1.14
! 1.14
1 1.14
1
I
1
|

1 1.14
! 1.14
! 1.14
', 1.14
1 1.14
! 1.14
! 1.14
1 1.14
i 111

U4
1 1.14
! 1.14
: i.i4
! 1.14
; 1.14
i 1.14
! 1.14
! 1.14
; 1.14
! 1.14
! 1.14
! 1.14
! 1.14
; i.u
! 1.14
! 1.14
! 1.14
! 1.14
; i.u
; I.H
; I.M
! 1.14
1 1.14
; 1.14
: 1.14
! 1.14
; I.M
; i.u
! 1.14

1.14

iBLOOOPb
! MATE*
I
1
I
1

! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
1
1
1
I

! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
; 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
! 0.61
; o.6i
! 0.61
; o.6i
! 0.61
! 0.61
! 0.61
; o.6i
! 0.61
i 0.61
! 0.61
! 0.61
; o.6i
! 0.61
; 0.6!
: c.61

! TOTAL
INOK-OIKT
iBLOOCPfc
1
1

i 1.93
! 1.93
1 1.93
! 1.92
! 1.93
! 1.93
! .93
! .93
! .93
! .93
! .93
: .93
1
t
t
1

! 1.93
! 1.93
! 1.9:
! 1.93
! 1.93
! 1.92
! 1.93
! 1.93
! 1.93
! 1.93
! 1.93
i 1.93
! 1.93
! 1.93
! 1.93
i 1.93
I 1.93
: 1.93
; 1.93
1 1.93
! 1.93
! 1.93
! 1.93
! 1.93
! 1.93
; 1.93
; 1.93
; 1.93
! 1.93
! 1.93
! 1.93
! 1.93
; 1.93
1 1.92
! 1.93
I 1 .92
! 1.9:
! 1.93

ACT*.
BLCOC Pb

6.SC
18. OC
13.X
4.00
S.SO
4.00
S.SO
S.SO
6.00
5.00
8.X
6.00

S.SO
8.50
5.X
5.50
3.00
4.X
2.50
l.SC
3.50
5.50
5.00
6.X

12.00
5.50
4.X
4.50
7.50
2.00
2.5C
2.50
5.X
3.X
S.SO
6.00
8.00
2.00
7. SO
3.50
6.50
5.X
2.50
4.X
2.0:
4.50
l.X
t X
5.X
6 5C

! 1.9: 5 .0C
; .?; : o 5:

! NET
; BLOCO pt
:SQk « DUSl
i

! 4 .57
! 16.07
; n.07
! 2.07
1 3.57
! 2.07

3.57
! 3.57

4.07
3.07
6.07

! 4.07
t
1
1
t

3.57
1 6.57
! 3.07
! 3.57
I 1.07
; 2.0?
: 0.57
: -0.43
; 1.57
i 3.57
; 3.07
1 4.0?
; 10.07
! 3.57
! 2.07
! 2.57
; 5.57
; 0.07
I 0.57
; 0.57
; 3.07
! 1.07
! 3.57
! 4.07
; 6.07
; o.o7
; 5.57
! 1.57
! 4.57
1 3.07
; 0.57
; 2.07

0.07
; 2.57
; -0.93
; 4.01

; 3.07
; 6 .57
; 3.0'

- 1 . 4 3

! BLOOD Pb !
: SCIL « OUST !
;iNGEST10N( 100§9)!

1 4.48 !
i 9.08!
! 28.00 !
! 13.80 !
1 11.26 !
1 9.88 !

15.58 !
11.13 !

i 9.43 !
! 11.99 !

5.70 !
! 11.00 !
t |
i |
1 1
1 |

! 5.77 !
! 4.97 !
! 5.53 !
I 7.97 !
1 3.93 !
! 4.80!
: 7.00;
! 6.79!
; 9.3i !
! 8.16 !
: 3.4i ;
! 7.64 !
1 5.77!
! 6.05 !
1 9.83 !
: 4.98 !
; 7 .22;
i 9.64 !
: 5.75 ;
! 6.44 !
! 5.36!
! 4.48 !
! 6.76 !
1 12.30 !
; 4.01 ;
! 6.29!
! 5.91 !
i 6.79!
! 6.03 !
I 5.69 !
1 9.83 !
1 6.35 !
1 7.85 !
1 6.08 !
: 6.18 ;
; 10.47 !
! 7.42 !
1 7.57 !
; 7.32 !
; 9.16 ;

1 I I I I I I I 11 I I I I I II I I IMI I I I I I I I I I

I ABSORPTION ', \ AVERAGE \\
SOIL/DUS1 !Pb ABSORB110N \\

UOOtj ingest) !(100»g ingest);!
(-. ........

1.02 !
1.77!
0.40 !
0.15 !
0.32 !
0.21 !
0.23!
0.32!
0.43 !
0.26 ',
1.06 !
0.37 !

1
1
I
I

0.62 !
1.32!
0.55 !
0.45 !
0.00 !
0.43 !
o.oo !
o.oo !
0 . 1 7 1
0 . 4 4 !
0.90 !
0.53 !
1.74 ;.
0.59 !
0.21 !
0.52 !
0 .77!
0.00 !
0.00 1
0.00 I
0.57 ! •o.oo :
0.53 !
0.33 !
1.51!
0.00 !
0.94 !
0.23!
0.76!
0.54!
o.oo !
0.33 !
o.oo !
0.42 !
0.00 !
0.39 !
0.41 !
0.87 !
0.42 I
0.00 1

1 1n1 11 11 11 11 1nnnnnM1 11 11 11 11 11 1nnnn1 1nnn
L 1 11 1

n
n
nn

1 1
!!
1 1
j;
!!
n
;;
j|
• innn
1 11 1
n
n1 11 1
!!
n
n1 1• *nn1 1
n
j ;
;;
] j
j |
j j
n
1 1j j
;;
j j
!
!
1

o . 4 t :



___ WflLE A-2 (contMutd)
KIDVALE HOUSE DUST, SOIL NO BLOOD LEN) MIA

CALCULATED PERCENT LEM) ABSORB! 10H FROM SOIL NO DUST
SORTED BT GROUPINGS OF SOIL LEM) COWENIRAHON

II

11iiiiiiiiii
iiii
ii•tnii
ii
iiMiiiiiiiiiiii•i•iiiiinnnMniinnnn1 1MnM* inn1 1nnnMn1 1Mn
nnnnnn
n>iiiit
nn
iin
M
II
1 1
1 1
II
II
M
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
1 1
II
II
II
II
II
II
II
1 1
II
II
1 1

1

112.00 !
20.80!
0.80!
29.00!
28.00!
30.00',
57.00!
56.00,'
13.00!
(5.00!
•4.00 !
99.00!
13.00!
73.00 !
74.00!
60.00 !
93.00 !
7.00 !

12.00!
S.OO!

1
1
1

•6.00 !
76.00!
•9.00 !
69.00 !
72.00!
71.00!
70.00 !
68.00 !
8.00!
9.00 !

66.00 !
6.00 !
4.00!

75.00 !
65.00 !
10.00 !
58.00!
51.00!
43.00!
44.00!
21.00!
14.00 !

1
1
1
|

41.00!
22.00!
24.00!
15.00!
46.00!
48.00!
47.00!

109.00 !
2.00 !
3.00!
i.oo!

18.00 !
16.00 !

2.75 !
S.67!

4^67 [
4.00!
•.83!
1.58!
2.50!
1.17!
8.92!
2.08 !
3 JO!
1.17!
2.33 !
5.33!
3.17!
0.92!
1.83!
2.00!
3.00!

1
1
1

3.17!
2.58!
1.92!
1.50!
3.50!
3.50!
0.67!
1.42!
5.42!
5.25!
2.08!
1.83',
1.83!
2.00!
2.75!
1.50!
0.67!
0.58!
3.33!
1.17!
1.25 !
4.56!

1
I

MM«W '•

4.58!
1.50!
4.33!
1.00!
5.58!
1.67 !
1.08!
5.92!
1.75!
2.10!
1JO!
3.50!
1.83!

• • i i ' " [

270.50!
295.00!
342.00!
360.50!
351.00!
351.00!
357.25!
357.25!
366.80!
166.00 !
166.00!
370.00 !
371.00!
3*0.00 !
380.50!
393.00!
420.00!
440.00!
464.25!
489.00!

1
8
1

' 1

507.33 !
512.75 !
514.67 !
527.67 !
527.67 !
527.67 !
527.67 !
527.67 !
528.25 !
535.00 !
550.00 !
562.20 !
620.67 !
632.00 !
637.00 !
646.50 !
711.75 !
721.75!
723.00,'
723.00!
735.00!
747.00 ',

1
1

•»•••»'
|

756.00!
768.00!
117.00 !
872.00 I
176.00 !
176.00 !
•76.00 !
895.00 !
911.00 !
936.00!
974.00 !
990.00 !
999.00 !

449.00
340.00
237.00
588.00
540.00

1138.00
•73.00

U77.W
336.00
412.00
410.00
439.00
390.00
236.00
346.00
787.00
342.00
341.00
640.00
541.00

756.00
514.00
280.00
296.00
425.00
347.00
293.00
559.00
466.00

1263.00
568.00
363.00
249.00
532.00
412.00
474.00
253.00

1375.00
513.00
292.00
509.00
692.00

658.00
475.00

1037.00
1067.00
605.00
678.00
603.00
459.00
598.00

1110.00
718.00

3602.00
617.00

! 0.18 !
! .18!; .is;
! .18!
; .18!
! .18!
! .18!
! .18 !
! .18!
! .18!
! .18!
! .18!
! .18!
! .18!
! .18!
! .18!
! 0.18 !
! 0.18 !

0.18 !
1 A |A 1
1 V *10 {
» i
1 1
1 1
1 *
! 0.18

0.18
! o.ie
! o.ie
! o.ie
! o.ie
! 0.18
! 0.16
! o.ie
! o.ie
! o.ie
! o.ie
! o.ie
! o.ie
! o.ie
! o.ie
! o.ie
! o.ie
! o.ie
! 0.18
! 0.18
! 0.18
i
1

! 0.18
! 0.18
; o.ie
! 0.18
! 0.18
! 0.18
! 0.18
! o.ie
! 0.18
! o.ie
! 0.18
! o.ie
! o.ie

1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
I.U ', 0.61 1 1
kI4 ! 0.61 i 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! i
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1
1.14 ! 0.61 ! 1

I 1
1 1
I |
I |

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !
1.14 ! 0.61 !
1.14 ! 0.61 !
1.14 ! 0.61 !
1.14 ! 0.61 !
1.14 ! 0.61 !

1 1
1 1

...... 1 '1 1

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.!< ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !

.14 ! 0.61 !
! .14 ! o.6i !

.14 ! 0.61 !
! .14 ! o.6i !

.93!

.93 !

.93!

.93!
.93!
.93!
.93!
.93!
.93!
.93 !
.93!
.93!
.93!
.93!
.93!
.93!
.93!
.93!
.93',
.93 !

8
I
1
|

.93!

.93!

.93!

.93!

.93 !

.93 !

.93!

.93 !

.93!

.93 !

.93!

.93!

.93!

.93 !

.93!

.93!

.93!

.93!

.93!

.93!

.93!

.93!
iii
i

.93!

.93!

.93!

.93 !

.93!

.93!

.93!

.93!

.93!

.93 !

.93!

.93!

.93!

3.50 J
4.00!
4.50 !
1.50!
7.00;
7.00;

16.50!
4.50 ,'
3.50J
5.50!
3.00!
3.00!
5.50 !
4.00!
6.00 !
4.00 !
3.50!
9.00!
8.50!
5.50 !

1
1
1

2.00!
4.00 !
3.00 !
7.00 !
9.00 !
4.00!
5.50!
4.50 !
6.50!
4.50 !
6.50 !
8.00 !
2.50 !
7.00 !

14.50 !
3.00 !
8.50 !
3.50 !
3.00!

10.00 ;
6.00 !
9.00 !

1
1
'.„

7.50!
7.00!
7.50!
6.00!
4.00 !
6.00!
3.50 !
4.00 !
3.00!
5.50 !
9.00!
2.00 !
6.00!

1.57!
2.07!
2.57!

•$.4} !
5.07 !
5.87!

14.5? !
2.57!
1.57!
3.57!
1.07!
1.07!
3.57 !
2.07!
4.07 !
2.07!
1.57!
7.07!
6.57 !
3.57 !

1
1
1
1

0.07 !
2.07 !
1.07!
5.07!
7.07!
2.07!
3.57!
2 .57 !
4.57!
2.57!
4 .57 !
6.07 !
0.57 !
5.07 !

12.57 !
1.07!
6.57!
1.57!
1.07!
8.07 !
4.07!
7.07!

1
1
1

5.57!
5.07 !
5.57J
4.07!
2.07 !
4.07 !
1.57!
2.07 !
1.07 !
3.57!
7.07 !
0.07 !
4 .07!

11.61 !
9 .44 !
7.56!

15.17 !
14.14 !
27.01 !
21.35 !
27.90!
9.86 !

11.49 !
11.45 !
12.10 !
11.06 !
7.81!

10.18 !
19.76 !
10.38 !
10.50 !
17.11 !
15.15 !

t
ri
t

19.91 !
14.74 !
9.72 !

10.16 !
12.93 !
11.26 !
10.09 !
15.82 !
13.82 !
31.02 !
16.17 !
11.85!
9.81 !

15.99 !
13.44 !
14.84 !
10.55 !
34.78 !
16.23 !
11.47 !
16.23 !
20.26!

ii

19.59 !
15.73!
28.18 !
29.22!
19.31 !
20.88!
19.26 !
16.30 !
19.41 !
30.61 !
22.44 !
84.64 !
20.45 !

0.13 ',
0.22!
0.34 !
0.00 ',
0.36!
0.19 !
0.66 !
o.w !
0.16 !
0.31 !
o.oo !
o.oo !
0.32!
0.26 !
0.40 !
O.io !
0.15!
0.67 !
0.38!
O.M;

t
1
1

* 1

o.oo !
0.14 !
o.oo !
0.50 !
0.55 !
0.16 !
0.35 !
0.16 !
0.33!
o.oe !
0.28 !
0.51 !
o.oo !
0.32 !
0.94 !
o.oo !
0.62 I
0.05 !
0.00 !
0.70 !
0.25 !
0.35 !

1
1
1

0.28 !
0.32!
0.20 !
0.14 !
o.n !
0.1?!
o.oe !
0.13 !
0.00 !
0.12 !
o.3i ;
0.00 i
0.20 !

0.29!!
II

0.16



TABLE A-2(continued)
niDVALE HOUSE OUST, SOIL Aft) BLOOD LEAD DA1A

DtQILATED PERCENT HAD «SORBT10N FROM SOIL AIO OUST
SORTED BY GROUPINGS OF SOIL LEW) CONCENTRATION

— — — -
61.00
43.00
45.00
87.00
19.00
32.00
39.00
11.00
27.00
40.00
17.00
44.00
23.00
31.00

1 1 1 t 1 1 1
1 1 1 1 1 1 1

. —— .. ——— ..

0.67
4.83
1.92
4.56
3.58
1.92
4.06
1.42
1.33
1.06
3.33
3.92
S.92
4.17

It M 1 1 1 1 1
II 1 M 1 1 1 1

1009.40
1009.40
1015.50
1078.00
1146.00
1230.00
1301.00
1391.00
15%. 50
1659.00
1680.50
1727.00
1761.75
2351.50

1 11 1 M H 1

t

831.00
2274.00
926.00
485.00
567.00
758.00

1605.00
1196.00
736.00

1313.00
1343.00
1136.00
651.00
756.00

1 t t M t 1 t 1
1 M 1 M 1 1 H M 1 1 1 M 1 1

0.1B
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.16
0.18
o.ie

1 1 1 1 1 1 1 1 1 1 1 1
1 1 M 1 1 1 1 1 1 1 1

.14

.11

.14

.14

.14

.14

.14

.14
1.14
1.14
1.14
1.14
1.14
1.14

0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61

M 1 1 1 t 1 M 1 1 1 1 1 1 1 1 1 1
M 1 1 M mi mm 111

1.93
1.93
1.93
1.93
1.93
1.93
1.93

.93

.93

.93

.93

.93

.93

.93
M M M t 1 1
1 1 1 1 M 1 1 1

13.50
5.00
3.50
5.00

16.50
10.50
13.00
6.00
3.00
5.50

15.50
5.00
5.50
6.00

II 1 M 1 M 1 1
1 1 1 1 1 1 1 1 t 1

11.57
3.07
1.57
3.07

14.57
8.57

11.07
4.07
1.07
3.57

13.57
3.07
3.57
6.07

1 1 1 1 1 1 1 1 1 M
II 1 1 1 1 1 1 1 1 1

25.13
56.19
27.22
18.17
20.44
25.14
43.86
35.72
27.30
40.17
40.97
36.89
26.65
33.14

1 1 1 1 1 1 1 1 1 M 1 1 1 1 1
1 1 1 1 1 II 1 1 1 1 1 1 M 1

0.46
0.05
0.0*.
0.17
0.71
0.34
0.25
0.11
0.00
0.09
0.33
o.oe
0.13
0.18

1 1 1 I 1 1 1 1 1 I M 1 1 1 1
1 1 1 1 t M 1 H ( 1 1 M I

0.21
1 1 1 t t 1 11 1 1 I 1 M
1 1 t II II M t 1 1 1 1



APPENDIX 2

RUNS OF THE CORRECTED UPTAKE/BIOKINETIC MODEL
TO PREDICT GRANITE CITY BLOOD PB LEVELS

EPA's preliminary version of the Uptake/Biokinetic Model for LEAD Software

(Version 0.3, March 1990) was used to obtain predictions of Granite City blood

Pb levels. EPA default values for parameters were altered as shown in Tables

4 and 5 for Runs 1-6. The output for Runs 1-6 follow. Tables 4 and 5 are

reproduced in this Appendix as a guide to the parameters used in each run.



HUN 1

VEtt

0.5-1:
1-2=
2-3:
3-4:
4-5:
5-6:
6-7:

Blood levtl
(U8/1)

5.13
7.50
8.79
9.22
9.66
9.83
10.01

ToUl UpUke
(u9/diy)

15.73
30.43
32.05
32.24
32.54
33.58
35.09

SoiltOust Upt
<w/dw)

3.7S
14.99
14.99
14.96
14.97
14.%
14.95

YEtf

0.5-1:
1-2=
2-3=
3-4:
4-5:
5-6:
6-7:

Diet tipuke
(no/Ay)

10.93
12.96
14.33
14.49
14.71
15.45
16.94

Utter UpUke
(W/day)

0.89
2.22
2.31
2.35
2.44
2.58
2.62

Plint UDUke
(ug/dir)

Air UpUke

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.17
0.25
0.42
0.42
0.42
o.se
0.58



RUN 1

0.30

0. 25 -

0.20

•H 0.15
ffl
CC

0.10

0.05

0
0 10 15

-| l |

Cutoff: 15.0
X Above: 8.45
X Below: 91.55
G. Mean: 8.38

20 25 30
BLOOD LEAD CONCENTRATION Cu»/dL)

0 to 72 Months



RUN 2

Blood Level ToUl Upuke SoilfCust UpUke
(Ug/OJ (i

(.21 19.48 7.50
10.68 45.33 29.90
12.88 46.88 29.83
13.47 46.99 29.73
14.07 47.17 29.60
14.20 48.05 29.44
14.28 49.38 29.24

Diet Upuke Utter UpUke Paint UpUke Air Upuke
YEtt _(w/day) (ufl/day) (iig/dix) (us/day)

0-5-1: 10.93 0.89 000 0 17~
1-2= 12.96 2.22 000 025
2-3: 14.33 2.31 I'M 042
3'<: M-« 2.35 0.00 042
«•* M-71 2.44 000 042
It 8'S I58 °-°° °»6-7- 16.94 2.62 0.00 058



RUN 2

fcf . JU

0.25

0.20

H

H- 0. 15

CQ̂
T

Oft

o
K
fc 0. 10

0.05

0 -
(

..... Cutoff 15.0 u»/dL
•/.Above 34.29
X Below 65.71

/ \ G. Mean 11.86
i \
/: / \ :

/

/ \
/

i

: / V -
i -'"'l i 1 l 1 i 1 i 1 i ~~T —— — -|————i——— i 1 i

J 5 10 15 20 25 30 35 40 4?
BLOOD LEAD CONCENTRATION <ug/dL>

0 to 72 Months



RUN 3

YEAR

0.5-1:
1-2:
2-3:
3-4:
4-5:
5-6:
6-7:

YEAR

0.5-1=
1-2:
2-3:
3-4:
4-5:
5-6:
6-7:

Hood Lavtl
(ug/dl)
3.88
7.98
9.92
10.33
10.72
10.69
10.51

Diet Uptake
lug/dar)
2.92
3 .47
4.06
4.17
4.21
4.41
4.64

Total Uptake
(ug/day)
11.38
35.55
36.09
36.01
35.82
35.83
35.67

Hater Uptake
(us/day)
0.90
2.25
2.34
2.38
2.47
2.61
2.65

SoiltDust Uptake
(ug/day)

7.50
29.74
29.53
29.28
28.96
28.58
28.14

Paiit Uptake
(ug/day)
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Air Uptake
(ug/dar)
0.05
0.09
0.16
0.17
0.17
0.24
0.24



RUN 3

Iff . JW

0.25

0.20

H

N. 0.15

<L
PQ
0K
fc 0.10

0.05

-
C

i 1 i I i 1 i 1 i 1 i 1 i
Cutoff: 15.0 u»/dL
X Above: 11.90

/ \ X Below: 88.10
/ \ G. Mean: 8.96

/ \
// \

/ X^-
/ \
/ \- //r

/.y , . "r"---— -̂ __̂
1 5 10 15 20 25 30 3?

BLOOD LEAD CONCENTRATION <ug/aL>
0 to 72 Months



RUN 4

TW

VEtt

3.08
S.66
6.96
7.29
7.61
7.64
7.59

Oi«t U

2.92
3.47
4.06
4.17
4.21
4.41
4.64

ffijjf
1.62
24.71
25.40
25.51
25.55
25.84
26.00

UaUr l*ta>
(u9/day)
0.89
2.22
2.31
2.35
2.44
2.58
2.62

SeiltOutt ItoUk*

4.75
18.93
18.87
18.81
18.72
18.62
18.50

Paint UpUkt
(us/day)
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Air UpUkt
(u9/dayj

.05

.09

.16

.17

.17

.24

.24



RUN 4

ffl<E

O.3O

0.25 ~

0.20 -

~ 0.15 -

op;
e.io

e

Cutoff:
X Akove:
X Below:
G. Mean:

15.0 u«f/dl_
1.65
98.35
6.47

6 8 10 12 14 16 18
BLOOD LEAD CONCENTRATION <ug/4L>

O to 72 Months

22 24



HUN 5

Blood Level Total Uptake Soil*Dust UptakeYEAR (ug/dL) (ug/dax) (us/day)
0.5-1: 2.69 7.24 3.37

1-2= 4.50 19.27 13.49
2-3= 5.46 20.00 13.46
3-4: 5.75 20.16 13.46
4-5: 6.02 20.27 13.44
5-6: 6.08 20.64 13.42
6-7: 6.07 20.89 13.39

Dift U?tak.e Wa,ter Upta,ke Paint "Pt«l<e *iYEAR (ug/day) (u9/day) (ug/day) (ug/day)
0.5-1: 2.92 0.69 0.00 "o~05

1-2= 3.47 2.22 0.00 o'09
2-3; 4.06 2.31 0.00 o'l6
3-4: 4.17 2.35 0.00 0*17
4-5: 4.21 2.44 0.00 O.'l7
5-6: 4.41 2.58 0.00 0 24
6-7= 4.64 2.62 0.00 0*24



RUN 5

v) • o %j

0.25

0.29

Zl 0.15
S3
<Sa
0

E 0.10

0.05

0 -
£

i | i | i | l 1 i I i I i I l | i I i

Cutoff: 15.0 usf/dL
X Above I 0.19
X Below: 99.81

/ \ G. Mean: 5.21
1 'i

1 '-,

"
/
/

/ \\ i(
| i

/ ''''••
| y

1 \

/

i \

f / ''x-- ;
i • 1 i • 1 i 1 i ! i 1 i 1 i ~~T ——— i- ' i 1 i

) 2 46 8 10 12 14 16 18 2C

BLOOD LEAD CONCENTRATION <u»/aL)
0 to 72 Months



RUN 6

Blood Level Total Uptake SoihDust Uptake
YEAR (ug/dL) (ug/day) (ug/day)

0.5-1= 2.94 8.12 4.26
1-2: 5.25 22.75 16.97
2-3: 6.43 23.45 16.93
3-4: 6.73 23.57 16.67
4-5: 7.03 23.63 16.80
5-6: 7.07 23.94 16.72
6-7: 7.03 24.12 16.61

Diet Uptake Uater Uptake Paint Uptake Air Uptake
YEAR (ug/day) (ug/day) (ug/day) (ug/day)

0.5-1: 2.92 0.89 0.00 0.05
1-2: 3.47 2.22 0.00 0.09
2-3= 4.06 2.31 0.00 0.16
3-4: 4.17 2.35 0.00 0.17
4-5: • 4.21 2.44 0.00 0.17
5-6: 4 .41 2.58 0.00 0.24
6-7: 4.64 2.62 0.00 0.24



RUN 6

U. 3U

0. 25

0.20

H

M 0.15n<x
oK
CH 0.10

0.05

0 -
G

Cutof f : 15.0 ucf/dL
^ Above: 0.91
•>i Below: 99.09
4- Mean: 6.01

/ \

/ \
( \

\
i \t

I 'i

/
: / \ :/

' • J . . . . . . . . . ^:-:^^_ -
\ 2 4 6 8 10 12 14 16 18 20 22

BLOOD LEAD CONCENTRATION <u»XdL>
0 to 72 Months
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EXECUTIVE SUMMARY

This report sets forth the results of an evaluation of the

"uptake/biokinetic" model developed by the Environmental Protection Agency as
t

a means of relating children's blood lead concentrations to environmental and

dietary exposure to lead. The evaluation was undertaken by TRC Environmental

Consultants, Inc. under contract with Lead Industries Association, Inc.

(LIA). The purpose of the model evaluation was to discover and analyze the

impact of air lead concentrations at industrial point sources of lead on the

blood lead concentrations in children living nearby.

The uptake/biokinetic model attempts to segregate and quantify each of

three pathways of lead exposure to the human system; inhalation, diet and

soil/dust ingestion. This segregation by pathway is potentially useful for

developing control strategies aimed at reducing blood lead concentrations. To

date, EPA has applied the model only to hypothetical situations, and not to

•pecific sites or situations where data on environmental exposure and

children's blood lead concentrations were available. In order to evaluate the

model, this study has applied it to four lead smelter sites where sufficient

data were available on environmental lead exposure: Herculaneum, MO; East

Helena, HI; the Niagara neighborhood in Toronto, Ontario; and Kellogg, ID. In

the case of Toronto, two sets of data, one before and one after a cleaning

program have been used. With a single adjustment involving the assumed daily

ingestion of dirt and dust by the average child, the model provides excellent

agreeaent between predicted and actual blood lead concentrations at these

sites. This adjustment even increases the tffect of air lead concentrations

over prior EPA model results. The model, therefore, appears to reproduce real

world data reasonably well and thus despite the complexity of the problem is a

-11-
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good candidate for use in predicting the reductions in the blood lead

concentration of children living near lead point sources that will result from

specified reductions in air, soil/dust or dietary lead exposure.

When actual data for the four sites are applied in the model, the results
*

indicate that air lead concentrations are a minor contributor to blood lead

concentrations. The percentage of total exposure which is represented by the

inhalation pathway ranges from 0.2% at Kellogg, 4.0% at Toronto, 5.2% at

Hercuianeum to 8.6% at Helena. These percentages reflect the contribution due

to lead in ambient air relative to the total exposure to lead from all

pathways. Thus, the percentage will increase as air concentrations increase;

but the percentage will decrease when exposures from other pathways increase.

Once the 1.5 ug/m' standard is attained at each site the maximum

percentage contribution from inhalation would be 3.5%.

For the sites included in this study, the model predicts that reductions

of 1 ug/m3 in ambient air lead concentrations (the maximum reduction in

the standard proposed by the EPA) would yield reductions in blood lead

concentrations of an average of 0.34 ug/dl (range 0.2 to 0.5 ug/dl).

In short, EPA's uptake/biokinetic model, as adjusted and evaluated in this

study, shows that a reduction of the National Ambient Air Quality Standard for

lead from the present 1.5 ug/m* concentration would have no meaningful

effect on children's blood lead concentrations. The model also shows that

soil and house dust are far and away the dominant influence on children's

blood concentrations at the four sites.

-an-
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1.0 INTRODUCTION

This report provides the results of evaluating the U.S. EPA's

"uptake/biokinetic" model1 for predicting children's lead exposures and

blood lead concentrations. The model was presented in a recent EPA staff
«

paper1 as one of three theoretical approaches for blood lead concentration

prediction. The uptake/biokinetic model was selected from the three

approaches because it provides the clearest demarcation between various lead

exposure pathways, a feature of obvious utility for control methodology

development.

The EPA staff paper points out that, thus far the uptake/biokinetic model

has only been applied to hypothetical ambient air quality concentrations using

composite or assumed data. The present report describes an evaluation of the

model with site specific data to determine if the model could be used with

confidence for control methodology development.

The sites included in the model evaluation are Herculaneum, MO; Kellogg,

ID; and East Helena, MT (which are the sites of primary lead smelters) and the

Niagara Neighborhood in Toronto, Ontario (which is the site of a secondary

lead smelter). Available data from two secondary lead smelter sites in Dallas

was reviewed but were found to lack sufficient data for use in a model

evaluation.
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2.0 THE MODEL

The uptake/biokinetic model developed by EPA's OAQPS1 estimates for U.S.

children, aged 2 years, lead uptakes from various pathways as well as

resultant blood lead concentrations. EPA chose to use 2 year olds as

representative of all young children ages 0 to 6. The model is a four step

process which estimates total lead uptake by combining lead concentrations

measured in media associated with various exposure pathways (e.g., air, soil,

and canned foods, etc.) with previously determined factors for intake

(consumption) and uptake (absorption) through each of the pathways and finally

transforms the total lead uptake to an estimated blood lead concentration.

This four step process may be expressed as:

n

PbB = T I A, d [Pb],
j 11

where

PbB = blood Itad concentration (ug/dl)

T = transformation factor for converting daily lead uptake to
blood concentration (ug/dl/day)

Aj = fractional absorption of lead for the exposure route
associated with source i.

Ci = consumption (ingestion or inhalation) per day of each lead
source i.

[Pb]i = concentration of lead in source i.

and n = number of exposure sources.

The model contains values for T, A», and Ct which have been determined

from the results of many separate research efforts. For example, the average

volume of air inhaled per day by a typical two year old child is reasonably

well characterized. In contrast, no consensus has been reached on either the

mean or distribution associated with the amount of dirt and dust ingested per
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day by two ytar old children. Table 1 presents the T, Ci, and At values

used in the evaluation. In addition. Table 1 indicates qualitatively the

level of confidence associated with each of the T, d, and AI values.

To apply the uptake/biokinetic model to a specific site, a set of

environmental lead concentrations [Pb]i must be defined for that site. The

four environmental concentrations which make up the set of [Pb]i required by

the model include: 1) Outdoor air lead (pg/mj); 2) Indoor air lead

(ug/m3); 3) Street dust/soil Itad (ppm); and 4) Indoor dust lead (ppm).

Outdoor air lead and soil/street dust lead were measured at all of the sites

included in this evaluation. Some of the sites had indoor dust lead

measurements while none of the sites had data on indoor air lead. For this

evaluation, indoor air lead was estimated as 0.3 times outdoor air lead as was

done by EPA.1 Additionally, where no indoor dust measurements were readily

available, the indoor dust lead concentration was assumed to be equivalent to

the outdoor concentration. Appendix A describes the ambient lead

concentration data which were available for the five study data sets.
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TABLE 1

TRANSFORMATION, ABSORPTION, AND CONSUMPTION PARAMETERS
USED IN THE MODEL EVALUATIONS

Parameter
EPA Provided Values

Range Quality

c.
Time Spent Outdoors (hrs/day)

Volume of Air Respired (n'/day)

Natural Lead, Indirect
Atmospheric (pg/day)

Lead froir. Solder (ug/day)

Lead from Drinking Hater(ug/day)

Atmospheric Lead Ingested With

2-4

4-5

2.4

10.0

1.2

10.3

Good

Good

Fair

Fair

Poor

Fair
Food (ug/day)

Lead from Undetermined Sources 1.2
Ingested With Food (rog/day)

Amount of Dirt/Dust Ingested (mg/day) 100*

Fair

Poor

Deposition/Absorption in Lungs (%)

Absorption in Gut (%)

Dirt Ltad Absorption (\)

35-60**

42-53

30

Fair

Good

Good

Transformation of Lead Uptake to
Blood Lead (ug/dl/ug/day)

0.4 Good

In December 1986/ EPA was suggesting that this value be increased to 200
•g/day.

In December 1986, EPA was suggesting that this value's range be increased
to 45-75%

-4-
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3.0 MODEL EVALUATION

The first step in the evaluation was applying the uptake/biokinetic model

using the EPA provided default values for T, Ai and Ci (Table 1). The

measured data sets for each of the four sites are described in Appendix A.
4

The results of applying the model to the East Helena data are presented in

Figure 1 as an exair.ple. There are two features exhibited in Figure 1 which

were found consistently among the different sites when the EPA default values

were used: 1) the model overpredicted observed blood lead; and 2) dirt

ingestion contributed a large majority of the lead uptake.

Next, the above test was repeated using 200 ug/day for amount of dirt

ingested and 45-75% absorption in the lungs as suggested by EPA in December,

1986. The results of using 100 ing/day and 200 mg/day for amount of dirt

ingested are compared in Figure 2. A 1:1 ratio line for perfect correlation

has been added to Figure 2 for aase of reference. From Figure 2 it can be

seen that the overprediction was worse when the 200 mg/day value was used.

Neither value provided acceptable predictions of observed blood lead

concentrations.

To alleviate this deficiency, the model was re-examined to determine if

any justifiable changes could be made to improve performance. Three areas for

possible adjustment were noted: 1) percent deposition/absorption in lungs;

2) daily amount of dirt/dust ingested; and 3) dietary Itad consumption. The

first two were identified as candidates for changes on the basis that both

were changed by EPA and therefore, presumably are the values in which EPA has

the least confidence. The dietary lead consumption category was selected due

to the relative scarcity of data on this subject in the recent EPA draft staff

paper.1 However, adjustment of the dietary lead consumption was not

considered further because of its relatively email impact on total lead

uptake. Consideration of percent lead absorbed in lungs also was abandoned

TK
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because of the small impact on total lead uptake and the minor change

suggested by EPA in December, 1986 indicating it was fairly well established.

Daily dirt ingestion therefore became the focus of model adjustment activities.

The amount of dirt eaten per day by the typical two year old child was a

good candidate for adjustment because 1) it had a large impact on total lead

uptake; and 2) there is little information on the amount of dirt a child eats

in the nonr>al course of a day. An attempt was made in the East Helena study

to estimate the amount of dirt tatcn per day by the typical child,1 but the

authors of that study present the rtsults as very preliminary. In addition,

it seems reasonable that the distribution associated with daily dirt ingestion

might be broader than that associated with some of the other parameters such

as daily volume of air respired.

To evaluate the performance improvements obtainable by adjusting the dirt

ingestion rate, two daily dirt ingestion amounts were proposed and tested.

The proposed daily dirt ingestion amounts were 60 mg/day and 50 ng/day,

respectively. Both proposed ingestion rates provided excellent model

performance. For example. Figure 3 presents the rtsults of using 60 mg/day

with the East Helena data, which, when compared with Figure 1 (100 mg/day},

demonstrates the superior model performance associated with the reduced

ingestion rates. The magnitude of the improvement provided by the proposed

rates is strikingly appartnt in Figure 4 which compares the four evaluated

ingestion rates (50, 60, 100 and 200 mg/day). In addition. Figure 4 indicates

that 60 mg may be a somewhat better value (slightly overpredicting but cane

correlation coefficient) for the mount of dirt ingested by a typical child

during a normal day. Therefore, 60 mg/day was established as the optimized

daily dirt ingestion rate.

The next step was conducting a sensitivity analysis to determine if any

parameters other than the dirt ingestion rate had a large influence on the

predictive ability of the optimized uptake/biokinetic model. The three
-8-
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parameters selected for investigation in the sensitivity analysis were: 1)

total lead uptake from inhalation, 2} lead uptake due to dietary sources

other than drinking water and 3) lead uptake from drinking water. The

sensitivity analysis was performed by varying the parameters of interest by

+100% and -50%. Figures 5, I and 7 show the sensitivity analysis results

related to lead uptake from inhalation, dietary sources other than drinking

water and drinking water, respectively. Figure 5 demonstrates that the

relative role of the inhalation pathway is small for the four test sites.

Figure 6 indicates that dietary sources have a somewhat larger impact on model

performance. However, of the three sets of dietary parameters which were

evaluated, the default set provided the best results. Therefore, there was no

need to investigate the possibility of adjusting the dietary parameters.

Figure 7 demonstrates that drinking water at the EPA chosen concentration of

0.6 ug/liter, which is well below the drinking water standard, is a

negligible exposure pathway with respect to influencing children's blood lead

concentrations. East Helena was the only site at which measures of lead in

drinking water were attempted. The results were less than 0.005 ug/liter.

Higher drinking water concentrations of lead caused by leaded piping could

Bake larger percentage contributions to blood lead concentrations in specific

children. Similarly, lead paint if present could provide high concentrations

and skew the averages used in these model runs. No further changes were made

to the optimised uptake/biokinetic model as a result of the sensitivity

analysis.

-11-
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4.0 DISCUSSION OF THE RESULTS

Figures 8-12 summarize the results of adjusted modeling efforts for each

of the four sites. Each of the tables shows how lead uptake from three

pathways — inhalation, diet, a/id soil and house dust - was calculated at each

smelter site. Separate areas of increasing distance from the smelters were

defined, and separate calculations were made for each such area. The figures

also provide separate model calculations for low, mean and high. The range

represented is both the range in measured data and the range of assumptions

(see Figure 1). The low. therefore, represents every measurement and variable

at the low end and similarly for the high. These lows and highs can be
™ s

compared with the range of observed blood lead concentrations where available

but a much more useful comparison is the mean predicted versus mean observed.

For Herculaneum the range of predicted values is small and only the highs and

lows are presented.

For Toronto, both the 1973-1974 data and the 1984-1985 data have been

modeled and are presented in Figures 10 and 11, respectively. For

consistency, where blood lead concentrations for 2 year olds were

differentiated, only 2 year olds were used. A review of the age

differentiated measurements show no striking differences among age groups.

For each area, children's blood lead concentrations predicted by the model

are compared to actual, observed blood lead measurements of children living in

the area. The mean predicted and mean observed blood lead concentrations were

strikingly close at three of the four cites and acceptably close at the

fourth, Kellogg, as the following table shows.
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Mean Blood Lead Concentrations (pg/dl)
For Area Nearest Smelter*

Predicted

15
19
41
17
31

Observed

14
19
35
16.5
21.0

Ratio of
Predicted t
Observed

1.1
1.0
1.2
1.1
1.5

East Helena
Herculaneurr*
Toronto 1974-1975
Toronto 1984-1985
Kellogg

Similar results were achieved in the outerlying areas, as a glance at the

figures will show. The agreement is good and also conservative, i.e.,

predicting higher than measured on average.

N-NW sector in the case of Hercultntun
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5.0 COMCLUSIOKS

The optimized uptake/biokinetic model, which included a dirt ingestion

rate of 60 mg/day, provided excellent estimations of the blood lead

concentrations of children living near the four sites used in the optimization
i

process. This is in contrast to the overprediction exhibited by the model for

these sites when either 100 ug/day or 200 ug/day were used.

The optimized uptake biokinetic model permitted the examination of three

lead exposure pathways: inhalation, dietary consumption and dirt ingestion.

At close-in areas where the mean blood lead concentration was above 15

ug/dl. toil and house dust were the overwhelming influences on children's

blood lead levels. At distances further from the smelters, where blood lead

concentrations are much lower, the relative influence of soil and house dust

decreases and dietary intake is of somewhat greater importance. However, at

no point does inhalation have a major impact on blood lead concentrations.

A separate calculation of the effect of reductions in ambient air lead

concentrations can be provided now that a verifiable model is available. The

calculation is independent of site. A reduction of 1 ug/m3 in air, i.e.,

from 1.5 ug/m1 to 0.5 ug/m1 is predicted to result in a mean reduction

of 0.34 ug/dl in children's blood lead concentration with a range of 0.2 to

0.5 ug/dl.
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A DESCRIPTION OF TEST DATA SETS

Table Al presents the ambient lead concentrations and blood lead values

for Kellogg, Idaho, 1983, approximately two years after operations ceased at

the local smelter. The data in Table A2 were collected as part of a

comprehensive lead survey2 and are of excellent quality with respect to

representativeness and reliability. An interesting feature of the Kellogg

data are the low ambient air lead concentrations in contrast to elevated

levels found in the soil and dust.

The 1983 data for East Helena, Montana are presented in Table A3. These

data also were collected as part of comprehensive survey1 and are of

excellent quality. In contrast to the Kellogg data, ambient air

concentrations in East Helena were found to be somewhat elevated while soil

and dust lead concentrations were lower at East Helena than were found at

Kellogg.

Tables A3 and A4 present the Toronto, Ontario data for 1985 and 1974,

respectively. Although the data in Tables A3 and A4 were obtained from a

single report4, the original measurements were made as parts of a number of

studies. The lack of a comprehensive lead study rtduces the overall

confidence that can be placed in some of the data for the Toronto site. In

general, the 1985 data are more representative than the 1974 data. The

principal weakness in the 1985 data is the lack of indoor dust lead

measurements.

The 1974 data suffer from this same weakness as well as having somewhat

questionable values for air lead, soil lead and blood lead. However, since

the problems associated with the 1985 and 1974 data are expected to be typical

of other data sets, both data sets were included in the evaluations. An

additional objective for using both Toronto data sets was the local cleanup in

the late 1970's of soil with greater than 2600 ppm lead. Thus, the Toronto

TK



TABLE Al

AMBIENT LEAD CONCENTRATIONS AND BLOOD LEAD VALUES FOR KELLOGG, IDAHO, 1983

Category

Outdoor Air Lead (ug/m1)

Street Dust/Soil Lead (ppm)

i
SJ1 Indoor Dust Lead (ppm)

Blood Lead (ug/dl)
Number of children tested

Area 1*

0.22
(0.05-0.94)

3474
(322-18400)

3933
(1910-8193)

21
5

Area 2b

0.13
(0.04-0.39)

2632
(53-20700)

2489
(221-10395)

18
15

Area 3e

0.10
(0.04-0.19)

481
(151-2915)

1138
(412-7865)

12
14

Source of Data and Comments

Geometric mean and range obtained
from Ref 2, Table 27

Geometric mean and range given for
"Soil 1", composite soil in Ref 2,
Table 10

Geometric mean and range from
Ref 2. Table 17

Ref 2, Table 5, data for 2 year old
children only. Although only five
2 year old children were tested in
Area 1, tests on children of other
ages in Area 1 provided similar
results

a) Area 1: 0-1 mile from smelter
b) Area 2: 1-2.5 miles from smelter
c) Area 3: 2.5-6 miles from smelter



TABLE A2

AMBIENT LEAD CONCENTRATIONS AND BLOOD LEAD VALUES FOR EAST HELENA, MONTANA 1983

Category

Outdoor Air Lead (ug/m1)

Street Dust/Soil Lead (ppm)

i
OJ
• Indoor Dust Lead (ppm)

Drinking Water Lead (ug/1)

Blood Lead <ug/<11)
Number of children tested

Area 1*

3.9
(3-4.8)

720
(81-3414)

1588
(240-18361)

0.005

14
22

Area 2b

1.1
(0.3-2)

217
(58-1252)

561
(119-2651)

0.005

10
57

Area 3C

0.2
(0.07-0.25)

86
(54-237)

380
(80-1351)

0.005

7
16

Source of Data and Comments

Ref. 3. Table 17
Geometric Mean and

Ref. 3. Table 7
Geometric mean and

Ref. 3, Table 11
Geometric mean and

Ref. 3, p. 23

Range*

range

range

Ref. 3, Table 5
Mean values for 2 year old
children, only

a) Area 1: 0-1 mile from smelter
b) Area 2: 1-2.5 miles from
c) Area 3: more than 5 miles

smelter
from the smelter



TABLE A3

AMBIENT LEAD CONCENTRATIONS AND BLOOD LEAD VALUES FOR THE NIAGARA NEIGHBORHOOD.
TORONTO. ONTARIO. 1985

Category
0-300 meters
Pro* Smelter

200-500 meters
From Smelter Source of Data and Comments

Outdoor Air Lead ug/m*

Street Dust/Soil Lead (ppm)

Indoor Dust Lead (pp»)

Blood Lead
Number of Children Tested

2.2

1800
<1000-2600)

1800
(1000-2600)

16.5
7

1.5
(1-2)

450
(300-600)

450
(300-600)

12.2
23

Ref. 4, p. 32 for 0-300 m. the value used for
200-500 meters was inferred fnom the text on
pp. 91 and 92 as well as Figure C-4

Ref. 4, 0-300 » used isopleths in
Figure C-ll,

No measurements were made. Soil values were
used

Ref. 4. 0-300 m used 1985 data from Table C-3
for children 0-6 yrs., 200-500 m last
paragraph p. 112 for children under 6 yrs.,
testing was done in 1984



TABLE A4

AMBIENT LEAD CONCENTRATIONS AND BLOOD LEAD VALUES FOR THE NIAGARA NEIGHBORHOOD,
TORONTO, ONTARIO, 1974

1
(/I1

Category

Outdoor Air Lead ug/m'

Street Dust/Soil Lead (ppm)

Indoor Dust Lead (ppm)

Blood Lead
Number of Children Tested

0-200 meters
From Smelter

5
(2-8)

5000
(877-12000)

5000
(877-12000)

35
NA

200-400 meters
From Smelter

4
(2-6)

1200
(225-2300)

1200
(225-2300)

26
NA

Source of Data and Comments

4-

Ref. 4, the values were inferred from
the discussion on p. 92

Ref . 4, values are from the text on p.
referring to measurements made in 1973

No measurements were made. Soil values
used

Ref. 4, Table C-13 data for children
0-4 years

104

were



data provided an opportunity to evaluate the model's ability to estimate the

effect of a control measure.

Table A5 presents the 1984 data for Hercalaneum, Missouri.1-* This data

is of excellent quality and is notable in the considerable spatial resolution
«

in the data provided by a total of ten direction/distance combinations.

-6- ___
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TABLE AS

AMBIENT LEAD CONCENTRATIONS AND BtOOO LEAD VALUES FOR HERCULANEUM. MISSOURI. 1984

Direction
Distance (miles)

Outdoor Air Lead u»/m*

Street Dust/Soil Lead (PPM)

Indoor Dust Lead (ppm)

Blood Lead
V Number of Children Tested

A N-NW: direction of
• 0-0.5: distance In •

MM* NNW NNW MM NHW WSW WSW WSW SWS SWS
0.-0.5* .51 1-1.5 0-.5 .5-1 0 .5 .51 1-1.5 0-.5 1-1.5

2.1

1458

2080

19.2

13

sector from
Mles from so

1.1 0.8 2.2 0.8 0.8 0.5 0.1 0.8 0.1

827 MB 2558 SOB 2239 181 70 1822 157t
1600 630 1610 975 1210 1030 850 2040 1/0

12.6 9.9 17.4 11.3 22.3 10.4 7.4 16.8 6.4

I S 1 3 2 2 1 0 1 2 5 5 5 9

smelter
wlter

Sourc* of
Data

Rcf. 5

Ref. 6

Ref. 6

Ref. 5



50-
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o
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LJa:Q. 10-
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OBSERVED BLOOD LEAD (ug/dl)

50

Figure 5: Sensitivity of the Optimized Uptake/Biokinetic Model to total lea
uptake via inhalation. The top line refers to the default dail
respiration volume multiplied by 2, the center lire refers to tht
default daily respiration volume and the bottom line refers to the
default daily respiration volume divided by 2.
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TABLE 1

TRANSFORMATION, ABSORPTION, AND CONSUMPTION PARAMETERS
USED IN THE MODEL EVALUATIONS

Parameter
EPA Provided Values

Range Quality

c.
Time Spent Outdoors (hrs/day)

Volume of Air Respired (m'/day)

Natural Lead/ Indirect
Atmospheric (ug/day)

Lead froit Solder (ug/day)

Lead from Drinking Hater(ug/day)

Atmospheric Lead Ingested With

2-4

4-5

2.4

10.0

1.2

10.3

Good

Good

Fair

Fair

Poor

Fair
Food (|ag/day)

Lead from Undetermined Sources 1.2
Ingested With Food (mg/day)

Amount of Dirt/Dust Ingested (mg/day) 100*

Fair

Poor

Deposition/Absorption in Lungs (%)

Absorption in Gut (\)

Dirt Lead Absorption (%)

35-60**

42-53

30

Fair

Good

Good

Transformation of Lead Uptake to
Blood L«»d (ug/dl/ug/day)

0.4 Good

" In December 1986, EPA was suggesting that this value be increased to 200
mg/day.

In December 1986, EPA was suggesting that this value's range be increased
to 45-75%

TK



3.0 MODEL EVALUATION

The first step in the evaluation was applying the uptake/biokinetic model

using the EPA provided default values for T, Aj and C» {Table 1). The

measured data sets for each of the four sites are described in Appendix A.
«

The results of applying the model to the East Helena data are presented in

Figure 1 as an example. There are two features exhibited in Figure 1 which

were found consistently among the different sites when the EPA default values

were used: 1) the model overpredicted observed blood lead; and 2) dirt

ingestion contributed a large majority of the lead uptake.

Next, the above test was repeated using 200 ug/day for amount of dirt

ingested and 45-75% absorption in the lungs as suggested by EPA in December,

1986. The results of using 100 mg/day and 200 tng/day for amount of dirt

ingested are compared in Figure 2. A 1:1 ratio line for perfect correlation

has been added to Figure 2 for ease of reference. From Figure 2 it can be

seen that the overprediction was worse when the 200 mg/day value was used.

Neither value provided acceptable predictions of observed blood lead

concentrations.

To alleviate this deficiency, the model was re-examined to determine if

any justifiable changes could be made to improve performance. Three areas for

possible adjustment were noted: 1) percent deposition/absorption in lungs;

2) daily amount of dirt/dust ingested; and 3) dietary lead consumption. The

first two were identified as candidates for changes on the basis that both

were changed by EPA and therefore, presumably art the values in which EPA has

the least confidence. The dietary lead consumption category was selected due

to the relative scarcity of data on this subject in the recent EPA draft staff

paper.1 However, adjustment of the dietary lead consumption was not

considered further because of its relatively small impact on total lead

uptake. Consideration of percent lead absorbed in lungs also was abandoned

TK



EXHIBIT C

SCOPE OF WORK FOR THE REMEDIAL
DESIGN AND REMEDIAL ACTION AT
ML ZND08TRIE8/TARACORP SITE

Granite City, Illinois

I. PURPOSE

The purpose of this Remedial Action at the NL Industries/Taracorp
NPL Site ("the NL Site" or "the Site") is to assess and abate the
potential threats from direct contact, ingestion, and inhalation
of soils, dust, and waste materials containing elevated levels of
lead in accordance with this Scope of Work (SOW). All soils with
lead concentrations greater than 1000 ppm in each subunit of the
residential areas shall be excavated and consolidated with the
NL/Taracorp pile. The final soil lead performance standard will
be generated from the Health Assessment Survey set forth. The
EPA Superfund Remedial Design and Remedial Action Guidance, the
approved Remedial Design/Remedial Action (RD/RA) Work Plan, any
current guidance provided by EPA at the time of entry of this
Consent Decree, and this SOW shall be followed in designing and
implementing this Remedial Action at the site. In the event of
any inconsistency between this SOW and the Consent Decree, the
Consent Decree shall govern. Terms used herein shall have the
same meaning as used in the Consent Decree.

Cement: The purpose clause has been amended to reflect the
changes set forth below and further explained in the
correspondence to vhich this document is an exhibit.

II. DESCRIPTION OF THE REMEDIAL ACTION TO BE CONDUCTED BY
SETTLING DEFENDANTS

Settling Defendants shall perform the remedy described in this
SOW. The remedy shall be designed, implemented, and maintained
to achieve the standards set forth below. The standards and
specifications of the major components of the remedial action for
the Site that shall be designed and implemented by the Settling
Defendants are:

Health Assessment Survey

A health assessment survey shall be conducted to determine if
lead remaining in the soil around the Site has contributed to a
health impact on the local population (that is, whether the local
target population has elevated blood lead levels) and, if
necessary, to generate a final soil lead clean-up level which is



protective of public health. To set a cleanup level, blood lead
data would be used in the following manner. First, the portion
of the target population exhibiting blood lead levels in excess
of 15 pg/dl would be determined. If the percentage was 8.4% or
less, it would be assumed that U.S. EPA's performance criteria
for blood lead levels have been met and cleanup would occur at
the 1,000 ppm level. If the percentage exceeded 8.4%, multi-
linear regression tools and additional environmental assessment
data would be utilized to determine what cleanup level may be
appropriate. Multiple linear regression based on the data
gathered in the health assessment survey would be run to
determine which environmental lead sources are the major
contributors to blood lead. Then, a regression analysis would
determine the relationship between soil lead and blood lead. The
cleanup level would assure that soil lead does not contribute to
a health impact. To provide U.S. EPA with data to evaluate our
result in light of the agency's Record of Decision, the results
of the regression analysis would be confirmed using the
Integrated Uptake/Biokinetic Model (substituting real data values
for default factors) and compared with those obtained through the
linear regression analyses.

Commentst A longer narrative explaining this methodology is set
forth in the cover correspondence.

Elements of the health assessment survey will include the
following as appropriate to be approved by U.S. EPA:

1. A demographic survey to identify: the target
populations to be sampled; characteristics of the
populations; and the size of the populations.

2. A blood lead program to: define appropriate blood lead
sampling and analytical protocols; define other data
collection requirements; implement said protocols; and
report results of the program. All individuals shall
be notified of their study results. Individuals with
elevated blood lead levels will be advised to consult
with their physician and/or public health officials.

3. An environmental assessment to identify potential
confounding lead sources within the homes and outside
environment of persons within the sample populations.
The environmental assessment will include a survey of a
statistically significant number of hones and provide
for: a general inspection of indoor and outdoor
conditions; an analysis of lead in paint and house
dust; characterization of corrosivity and lead levels
in the municipal drinking water supply at the home; and
an analysis of lead in residential soil. The
residential soil survey shall consist of the collection
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of samples from at most three stations at each home at
0-3 inches and 3-6 inches and subsequent analysis for
lead. Environmental assessment media shall be sampled
and analyzed, if necessary, based upon results of blood
lead program.

4. The final soil ,lead performance standard will be
generated using multiple linear regression and
regression analysis and other environmental assessment
data confirmed by the use of the Uptake/Biokinetic
Model.

Soil

Soil lead sampling shall be conducted in Area 1 and the
residential areas identified as Areas 2 and 3 in the RI/FS
Reports, which have areas of estimated lead levels above 1000
ppm. This sampling shall be performed to determine the area
extent and depth to which residential soil must be excavated to
achieve at least a 1000 ppm soil lead cleanup level and the depth
to which Area 1 must be excavated to achieve a 1000 ppm cleanup
level. This sampling shall be coordinated with the health
assessment survey to avoid duplication.

Inspections of alleys and driveways in Venice, as identified in
Figure 7 of the ROD, shall be conducted to determine which
specific areas, through visual criteria, indicate the presence of
battery casing materials.

A physical survey will be conducted in Eagle Park Acres to locate
the potential ditch identified in Figure 6 of the ROD and the
extent of any potential battery casings.

Conaent: E7.S. EPA's decision to conduct the Inspections called
for in its Scope of Work for previously unidentified areas where
battery casings allegedly came to rest is unnecessary without
more solid documentation of an actual problem. The agency should
first document whether there is a problem by, for instance,
following up on the leads given to the agency during the comment
period to determine whether there are previously unidentified
areas, tie would also like to know who caused the casings to be
moved in the first instance and join them in any response action.

Aerial Photographs /Topographic Maps

For purposes of performing the health assessment survey, the soil
sampling, and other activities outlined in this SOW, a review of
existing aerial photographs, topographic maps, or other maps will
be performed to determine if existing maps are sufficient. If
existing maps are determined by the Settling Defendants to be
inadequate, the Settling Defendants will undertake the required
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actions to prepare the necessary maps or to develop the required
information.

All drums on the NL/Taracorp pile identified in Figure 2 of the
ROD shall be removed and transported to an off-site secondary
lead smelter for lead recovery.

St. Louis Lead Recyclers Piles fSLLR Piles)

All wastes contained in the SLLR piles identified in Figure 2 of
the ROD shall be consolidated into the NL/Taracorp pile.

Alleys and Driveways in Venice

Based upon visual evidence, any observed battery casing material
will either be excavated or sealed depending upon the cost
effectiveness of these alternatives. Any removed materials will
be consolidated with the NL/Taracorp pile.

Eaale Park Acres

Based upon visual evidence, any observed battery casing material
will either be excavated or capped depending upon the cost
effectiveness of these alternatives. Any removed materials will
be consolidated with the Taracorp pile.

nt: See immediately preceding comment.

Based upon the sampling outlined in the Soil Sampling/Inspection
paragraph above, all unpaved portions of Area 1, including the
material which is beneath the SLLR pile, with lead concentrations
greater than 1000 ppm shall be excavated and consolidated with
the Taracorp pile with the limitation that the depth of
excavation shall not exceed the level necessary to construct a
uniform asphalt cover. The surfaces shall be restored with
asphalt or sod, in accordance with present usage. Soils that
will be covered by the multimedia cap shall not be excavated.

Residential Areas

Based upon the sampling outlined in the Soil Sampling/Inspection
paragraph above, an accurate mapping of residential soils with a
lead concentration greater than 1000 ppm shall be provided. All
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soils with lead concentrations greater than 1000 ppm in each
subunit of the residential areas indicated on the map shall be
excavated and consolidated with the NL/Taracorp pile. If the
health assessment survey results in a performance standard less
than 1,000 ppm, then the soil will be remediated to that level.
The surfaces shall be restored in accordance with present usage.
Every effort shall be made to remediate sensitive areas (school
yards, playgrounds, areas with highest lead concentrations, etc.)
first, and no trees or structures or large vegetation shall be
removed.

Comments: See previous comments.

Dust Control Measures

During all excavation, transportation, and consolidation
activities conducted as part of the remedy, dust control measures
shall be implemented as necessary to prevent the generation of
visible emissions during these activities.

NL/Taracorp Pile - Multimedia Cap

After all materials have been transported to and consolidated
with the NL/Taracorp pile, the consolidated pile shall be graded
and capped with a multimedia cap. The cap shall consist of a:
6-inch bedding layer; geotextile membrane; HOPE or VLDPE liner;
geonet membrane; 18-inch protective soil layer and a 6-inch top
soil layer. The soil layer will be vegetated to minimize
erosion. No bottom liner is necessary since the installation of
the multimedia cap will prohibit the infiltration of surface
water into the consolidated pile.

Comment: The cap proposed Above meets RCRA performance criteria.

Institutional Controls/Fencing

A fence shall be constructed in a manner sufficient to prevent
access to the expanded NL/Taracorp pile. Warning signs shall be
posted at 200-foot intervals along the fence to indicate "Danger
-Unauthorized Personnel Keep Out."

Comment: This action benefits Taracorp's property and should be
performed by Taracorp. Similarly, other actions Included in the
Scope of Work which benefit current property owners should be
undertaken by the parties receiving the benefit.
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Groundvater Monitoring

One deep veil upgradient and three deep wells downgradient from
the NL/Taracorp pile will be installed to monitor groundwater
quality in the lower portion of the upper aquifer. The four deep
veils, together with six*of the most appropriate existing site
veils, vill be analyzed semi-annually for lead for a period of 30
years or until a 5-year review (whichever is less) concludes that
groundwater monitoring is no longer necessary.

The EPA Record of Decision for the site indicates that,
collectively, a shallow and adjacent deep well at the site
demonstrated elevated concentrations (as compared to background)
of sulfates, dissolved solids, arsenic, cadmium, manganese,
nickel, and zinc. Accordingly, the Settling Defendants shall
monitor these parameters in the four newly installed veils and
six other veils during the initial groundwater sampling event.
If the results of the groundwater analyses from the initial
sampling event indicate no statistically significant differences
in water quality between the deep or shallow downgradient wells
and the deep or shallow upgradient wells or if the concentrations
in the deep or shallow wells do not exceed regulatory criteria,
the groundwater will not be tested for these parameters during
subsequent sampling events. If statistically significant
differences are encountered and if regulatory standards are
exceeded, monitoring for those parameters will be conducted and
reviewed as described above for lead.

Air Monitoring

No air monitoring is necessary given that current in-depth IEPA
ambient air surveys have demonstrated no concern to public health
and the environment.

Air monitoring to be conducted during periods of soil excavation
vill be described in the Health and Safety Plan.

Comments Since the current situation has not produced an air
problem/ re cannot imagine why monitoring should Jbe necessary
after the remedy.

Cap Monitoring

For a minimum of 30 years, annual inspections of the cap shall be
conducted to identify areas requiring repair. Appropriate
maintenance shall be conducted as soon as practical following the
inspections.
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Contingency Plans/Measures

The Health and Safety Plan will identify dust suppression methods
which will be implemented to eliminate any adverse impacts which
are encountered during excavation of soil or battery casings.

*

A groundwater contingency plan will be developed and implemented,
if groundwater monitoring results, as discussed above,
demonstrate degradation of a usable potable aquifer.

III. SCOPE

Settling Defendants shall prepare and submit to U.S. EPA for
approval a RD/RA Work Plan which shall document the steps to be
taken to implement the design, construction, operation and
maintenance of the remedy. The Settling Defendants are
responsible for the timely implementation of the RD/RA Work Plan.
The RD/RA Work Plan shall include all elements described above.

The RD/RA Work Plan shall consist of two tasks, the schedule for
submittal and review of which is delineated in paragraphs 13 and
14 of the Consent Decree:

Task I: RD/RA Work Plan

A. Statement of Work to be Performed
B. Quality Assurance Project Plan and

Sampling and Analysis Plan
C. Fugitive Dust Control Plan
D. A Plan for Satisfaction of Permitting

and Access Requirements

Task II: Remedial Design

A. Design Plans and Specifications
B. Project Schedule
C. Construction Quality Assurance Plan
D. Health and Safety Plan/Emergency

Contingency Plan

Task I; RD/RA WORK PLAN

The Settling Defendants shall prepare a Work Plan which shall
document the overall management strategy for performing the
design, construction, operation, maintenance and monitoring of
Remedial Actions. The plan shall document the responsibility and
authority of all organizations and key personnel involved with
the implementation. The Work Plan shall also include a
description of qualifications of key personnel directing the
RD/RA, including contractor personnel.
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A. Statement of Work to be Performed

The Settling Defendants shall develop a concise Statement of Work
to be performed which is consistent with the Description of the
Remedial Action of this SOW.

«
B. Quality Assurance Project Plan fQAPPl and Sampling and

Analysis Plan fSAPl

The Settling Defendants shall develop a QAPP and a SAP which
•hall be prepared in accordance with U.S. EPA's "Interim
Guidelines and Specifications for Preparing Quality Assurance
Project Plans," (QAM-005/80) and subsequent amendments to such
guidelines and shall outline, for all sampling except blood lead
sampling which shall be conducted as part of this remedial
action, numbers and locations of all samples to be taken,
sampling, shipping, and analytical methods and procedures to be
implemented, and quality assurance procedures to be used.

C. Fugitive Dust Control Plan

The Settling Defendants shall develop a Fugitive Dust Control
Plan which shall outline, at a minimum, qualifications of
personnel involved, methods to be employed to control visible
emissions of fugitive dust, and corrective measures to be
implemented in the event that visible emissions are observed.

D. A Plan for Satisfaction of Permitting and Access
Requirements

The Settling Defendants shall develop a plan which shall outline
and include, at a minimum, a comprehensive list of all permits
required in conjunction with the remedial action, procedures and
estimated time frames for acquiring required permits, procedures
and methods to be implemented to ensure compliance with
permitting requirements, a list of all properties to which access
will be required in conjunction with the remedial action, sample
access agreements for inspection soil sampling, and excavation
activities, procedures and estimated time frames for acquiring
required access, and procedures and methods to be implemented to
obtain access and to follow up when access is not obtained.

Task II; REMEDIAL DESIGN

The Settling Defendants shall develop and submit to U.S. EPA for
approval final construction plans and specifications to implement
the Remedial Actions at the facility as defined in the Purpose,
and the Description of the Remedial Action of this SOW.
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A. Design Plans and Specifications

The Settling Defendants shall develop and submit to U.S. EPA
for approval clear and comprehensive design plans and
specifications which include but are not limited to the
following:

1. Discussion of the design strategy and the design basis,
including;

a. Compliance with all applicable or relevant and
appropriate environmental and public health
standards; and

b. Minimization of environmental and public impacts.

2. The constructability of the design;

3. Description of assumptions made and detailed
justification of these assumptions;

4. Discussion of the possible sources of error and
references to possible operation and maintenance
problems;

5. Detailed drawings of the proposed design;

6. Tables listing equipment and specifications;

7. Appendices including;

a. Sample calculations (one example presented and
explained clearly for significant or unique design
calculations);

b. Derivation of equations essential to understanding
the report; and

c. Results of laboratory or field tests.

Conentt The cost estimate section has been dropped. A number
of the companies have substantial assets and do not understand
the utility of the cost estimate exercise.

B. Project Schedule

The Settling Defendants shall develop and submit to U.S. EPA
for approval a Project Schedule for construction and
implementation of the Remedial Actions which identifies
timing for initiation and completion of all critical path
tasks. Settling Defendants shall specifically identify
dates for completion of the project and major interim
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milestones. An Initial Project Schedule shall be submitted
simultaneously with the draft Design Document submission and
the Final Project Schedule with the Final Design Document.

C. Construction Quality^ Assurance (COA) Plan

1. Responsibility and Authority

The responsibility and authority of all organizations (i.e.
technical consultants, construction firms, etc.) and key
personnel involved in the construction of the corrective
measure shall be described fully in the CQA plan. The
Settling Defendants shall identify a CQA plan. The Settling
Defendants shall also identify a CQA officer and the
necessary supporting inspection staff.

2. Construction Quality Assurance Personnel Qualifications

The qualifications of the CQA officer and supporting
inspection personnel shall be presented in the CQA plan to
demonstrate that they possess the training and experience
necessary to fulfill their identified responsibilities.

3. Inspection Activities

The observations and tests that will be used to monitor the
construction and/or installation of the components of the
Remedial Actions shall be summarized in the CQA plan. The
plan shall include the scope and frequency of each type of
inspection. Inspections shall verify compliance with the
environmental requirements and include, but not be limited
to air quality and emissions monitoring records, waste
disposal records (e.g., RCRA transportation manifests), etc.
The inspection shall also ensure compliance with all health
and safety procedures. In addition to oversight
inspections, the Settling Defendants shall conduct the
following activities.
a. Preconstruetion inspection and meeting with U.S. EPA

The Settling Defendants shall conduct a preconstruction
inspection and meeting to:

i. Review methods for documenting and reporting
inspection data;

ii. Review methods for distributing and storing
documents and reports;

iii. Review work area security and safety protocol;

-10-



iv. Discuss any appropriate modifications of the
construction quality assurance plan to ensure that
•ite-specific considerations are addressed; and

v. Conduct a site walk-around to verify that the
design criteria, plans, and specifications are
understood, to outline the general approach to be
employed to comply with the plans and
specifications and remedial action goals, and to
review material and equipment storage locations.

The preconstruction inspection and meeting shall be
documented by a designated person and minutes shall be
transmitted to all parties.

b. Prefinal inspection

Upon preliminary project completion, Settling Defendants
shall notify EPA for the purposes of conducting a prefinal
inspection. The prefinal inspection shall consist of a
walk-through inspection of the entire project site. The
inspection is to determine whether the project is complete
and consistent with the contract documents. Any outstanding
construction items discovered during the inspection shall be
identified and noted. Retesting will be completed where
deficiencies are revealed. The prefinal inspection report
shall outline the outstanding construction items, actions
required to resolve items, completion date for these items,
and date for final inspection.

Comment: U.S. EPA's reference to treatment equipment is not
appropriate at this site.

c. Final inspection

Upon completion of any outstanding construction items, the
Settling Defendants shall notify EPA for the purposes of
conducting a final inspection. The final inspection shall
consist of a walk-through inspection of the project site.
The prefinal inspection report will be used as a checklist
with the Final inspection focusing on the outstanding
construction items identified in the prefinal inspection.
Confirmation shall be made that outstanding items have been
resolved.

4. Sampling Requirements

The sampling activities, sample size, sample locations,
frequency of testing, acceptance and rejection criteria, and
plans for correcting problems as addressed in the project
specifications shall be presented in the CQA plan.
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5. Documentation

Reporting requirements for CQA activities shall be described
in detail in the CQA plan. This shall include such items as
daily summary reports, inspection data sheets, problem
identification and corrective measures reports, design
acceptance reports, and final documentation. Provisions for
the final storage of all records shall be presented in the
CQA plan.

E. Health and Safety Plan/Emergency Contingency Plan

The Settling Defendants shall prepare a Health and Safety
Plan for activities to be performed at the facility to
implement the Remedial Actions, including a plan to be
implemented in the event of a life-threatening situation or
a release of hazardous substances to the environment.

KOK.DM (t/31/TC 3:39p»
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EXHIBIT D

Comments on and Suggested Changes to
the Draft Consent Decree

page 1 - second paragraph

We suggest: "In response to an alleged release of a..."

page 3 - top line

We suggest: "on the subject of addressing an alleged

release"

page 4 - 1st paragraph

The Settling Defendants believe that the remedial action

adopted by the EPA may not be necessary to assure protection of

human health and the environment. This point in conjunction with

actions which the Settling Defendants deem appropriate for the

protection of human health and the environment are addressed

fully in the correspondence to which this document is an exhibit

and Exhibits B and C.

page 4 - 2nd paragraph

See immediately preceding comment. The Settling Defendants

agree that any action taken pursuant to this Consent Decree

should be deemed to be in accordance with section 121 of CERCLA,

42 U.S.C. § 9621, and with the National Contingency Plan (NCP).



page 4 - 3rd paragraph

As discussed fully in the correspondence to which this

exhibit is attached, the Settling Defendants do not agree tot
implement the final remedial action plan currently adopted by EPA

in the existing ROD or SOW.

paragraph 1.

The purpose of the Consent Decree, per the Settling

Defendants' proposal, will be to perform the Work specified in

that proposal. The paragraph should embody this concept.

paragraph 2.

No comment.

paragraph 3.

No comment.

paragraph 4. (Definitions)

•Cleanup Standards"

The cleanup standards will be those specified pursuant to

the Settling Defendants' offer.

•Oversight Costs"

The Settling Defendants represent only a fraction of the

potentially responsible parties identified by EPA. While the

Settling Defendants agree to reimbursing EPA and the State for

direct oversight costs, EPA should not impose indirect and

- 2 -



overhead costs on the Settling Defendants. Imposing indirect

costs on the Settling Defendants, as part of a settlement, serves

as a deterrent to settlement. Accordingly, EPA should only
*

assess direct costs on the Settling Defendants and attempt to

recover indirect costs from non-participating PRPs. We suggest

the following:

"Oversight Costs" means any direct costs not inconsistent

with the National Contingency Plan, actually incurred and

paid by the U.S. EPA and the State of Illinois, in

monitoring the compliance of the Settling Defendants with

this Consent Decree, including but not limited to contractor

costs, sampling and laboratory costs, and travel, but

excluding indirect costs and any and all interest that

accrues prior to the time that this decree is entered.

"Work"

The offer by the Settling Defendants comments on the ROD and

the Scope of Work and proposes specific undertakings. The

Settling Defendants do not agree to perform in accordance with

these documents as they presently exist. Accordingly, this

section must be subject to conformance with the Work to which the

parties finally agree.

paragraph 5.

subsection (a). No Comment.

subsection (b). See above comments on "Work".
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paragraph 6-8.

No comment.

*
paragraph 9.

To the extent that these actions are within the control of

the Settling Defendants, no comment. However, only the present

owners have the ability to perform certain actions. If the

owners are not members of the Settling Defendants, the Settling

Defendants do not have the power to agree to certain actions

specified in this paragraph.

subparagraph (d)(1)

Constructing a fence will benefit Taracorp's property and

thus should be performed by Taracorp. Accordingly, we suggest

that the second clause be changed to "Owner Settling Defendants

shall construct..."

subparagraph (d)(5)

Obtaining necessary easements or site access agreements will

require the cooperation of landowners or occupants. The Settling

Defendants cannot guarantee the necessary cooperation.

Accordingly, we suggest starting the subparagraph as follows:

•Subject to the provisions set forth in Section X (Site

Access) and Section XIII Force Majeure, ..."

paragraph 10.

subparagraph (a): No comment.
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subparagraph (b):

This provision provides EPA with unbridled discretion

to reject contractors which the Settling Defendants have

identified. Some standard needs to be established by which

the EPA's action can be measured should EPA fail to approve

the Settling Defendants' selected contractors. Accordingly,

we suggest addition of the following to the end of the

paragraph: "EPA's approval shall not be unreasonably

withheld."

subparagraphs (c) & (d): No comment.

paragraph 11.

The Scope of Work must be subject to the comments provided

in the accompanying correspondence and the Work to which the

Settling Defendants offer to perform. See above comments on

"Work."

paragraph 12.

See above comments on "Work".

paragraph 13.

subparagraphs (a), (b) & (c).

See above comments on "Work".
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subparagraph (c).

Approved plans should not be modified absent a showing of a

danger to human health and the environment. Accordingly, we
*

suggest adding the following at the end of the subparagraph:

•Approved plans will not be subject to change or

•edification by EPA absent a showing of danger to human

health and the environment."

subparagraph (d).

See comments below on paragraph 14 (Approval Procedures)

subparagraph (e) - No comment.

paragraph 14.

subparagraph (a):

EPA appears to retain absolute authority to alter any work

plan or other document submitted by the Settling Defendants.

Documents submitted by the Settling Defendants will be produced

pursuant to the best professional judgement of their engineers

and contractors. Accordingly, EPA should not retain unbridled

authority to unilaterally alter these documents. Accordingly, we

suggest that a sentence be added to subparagraph (a) which

states: "EPA's approval shall not be unreasonably withheld."

- 6 -



subparagraph (b):

This subparagraph needs to be modified in accordance with

subparagraph (a). We suggest:
t

b. Upon approval of a submission by U.S. EPA, or pursuant

to the final results of Dispute Resolution, Settling

Defendants shall proceed to implement the work required.

subparagraph (d):

This subparagraph needs to be modified to conform to

subparagraph (a). He suggest the following alteration:

"Settling Defendants may submit any disapproval, or

suggested modifications to which the parties cannot

agree..."

Also, implementation of non-disputed portions of any

disputed submission should be a factor to considered in a

petition for forgiveness of penalties under section 61.

Accordingly, we suggest adding the following sentence:

•However, implementation of non-disputed portions of the

submission shall be considered in any petition for

forgiveness of penalties under paragraph 61 of this Consent

Decree."
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paragraph 15.

See above comments on "Work".

4

paragraph 16.

These provisions, allowing for modification of the SOW,

should also permit the deletion of otherwise required work where

it becomes apparent that the work is not necessary to achieve the

Clean-up and Performance Standards. Accordingly, we suggest the

following alteration starting on line 3:

"... to provide for additional work needed to meet Clean-up

and Performance Standards specified above or the deletion of

work which is not necessary to achieve those Standards.

Also, alter subparagraph (a) by inserting "or permissible"

after "necessary".

paragraph 18 - 20.

No comment.

paragraph 21.

EPA and State approval of laboratories should not be

unreasonably withheld. Accordingly, we suggest inserting:

•EPA and State approval of laboratories shall not be

unreasonably withheld."
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Also, EPA and the State should be permitted access only at

reasonable tines and with reasonable notice. Accordingly, we

suggest inserting the following at the end of the second to the
t

last sentence:

"..., at reasonable times and upon reasonable notice."

paragraph 22.

Access to facilities that are not owned by the Settling

Defendants must be predicated on the cooperation of the

owners/occupiers of the land. Accordingly, if the

owners/occupiers of the Facility are not among the Settling

Defendants, this provision will require modification.

paragraph 23.

The Settling Defendants may not be able to identify the

properties to which access will be required within 30 days of the

entering of the consent decree. Furthermore, access may be

obtained for limited purposes, such as sampling, on a preliminary

basis. It is not practicable or reasonable to obtain access for

more intrusive actions, such as remedial measures, until it is

known that such actions are required. Accordingly, we suggest

the following replacement for the second sentence:

"If appropriate access is not obtained despite best efforts,

within 30 days of the date that Settling Defendants become

aware that access will be required, Settling Defendants

shall promptly notify the United States."
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Also, Settling Defendants agree to reimburse U.S. for costs

and expenses incurred in obtaining access. Any compensation that

the D.S. nay be required to pay to a property owner would
4

obviously be included in these costs and expenses. Accordingly,

specific reference to the compensation is superfluous and

redundant. We suggest deleting the phrase:

•and any compensation that the United States may be required

to pay to the property owner"

paragraph 24 - 26.

No comment.

paragraph 27.

Settling Defendants may rely on their contractors or

engineers to prepare and submit monthly progress reports.

Accordingly, we suggest the following modification to the first

line:

•Settling Defendants or their contractors, engineers or

other representatives shall prepare...1*

Also, see above comments on "Work".

paragraph 28.

See above comments on "Work11.
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paragraph 29 - 30.

No comment.

paragraph 31. *

Where the EPA RPM/OSC halts work required by this Consent

Decree, this action should not subject the Settling Defendants to

Stipulated Penalties where the stoppage results from a Force

Majeure, as defined pursuant to this Consent Decree.

Accordingly, we suggest inserting the following before the last

sentence:

"Where any halt to work pursuant to this section results

from a Force Majeure, Settling Defendants shall not be

subject to Stipulated Penalties."

paragraph 32 - 33.

No comment.

paragraph 34.

Under certain circumstances, non-attainment of Performance

or Clean-up Standards may result from a Force Majeure. For

example, if the Settling Defendants comply with all elements of a

work plan agreed to by the EPA and the state, and for some

unforeseeable cause, beyond the control of the Settling

Defendants, the Standards are not achieved, this should be

considered a Force Majeure for purposes of assessing penalties.
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Accordingly, we suggest deleting, from the last sentence, the

phrase:

t
•or non-attainment of Performance or Clean-up Standards"

paragraph 35.

Notice cannot be given until Settling Defendants become

aware of the conditions that warrant such notice. Accordingly,

we suggest the following revision starting on the fifth line as *

follows:

"... event, Settling Defendants shall, upon becoming aware

of such circumstances. promptly notify...11

paragraph 36.

No comment.

paragraph 37.

In dispute resolution concerning a "force majeure" Settling

Defendants have the burden of proof. The standard should be by a

preponderance of the evidence. He suggest revising the last

sentence as follows:

"In such a proceeding, Settling Defendants have the burden

of proof, by a preponderance of the evidence, that the

•vent..."
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paragraph 38-39.

No comment.

paragraph 40. «

subparagraph (a).

In submitting a "Statement of Position", parties should not

be required to submit copies of documents which have been

previously submitted or which are readily available to the

opposing party. Accordingly, parties should be permitted to

include supporting documentation by reference, where appropriate.

We suggest adding the following sentence:

"A Statement of Position may incorporate by reference, and

thereby include, supporting documents previously submitted

to the other party or documents which are readily and easily

accessible to the public."

subparagraph (c).

While this provision requires EPA to provide notice prior to

the date that the administrative record is closed, it is not

clear that the parties may submit material to be incorporated up

until that time. We suggest revision to the second sentence as

follows:

"The record shall include the Formal Notice of Dispute, the

Statements of Position, all supporting documentation
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submitted by the parties at any time prior to the close of

the record, and any other material...11

«
paragraph 41-43.

No comment.

paragraph 44.

To the extent that dates for performance are made relative

to prerequisite actions, we have no comment on this provision.

If dates of performance are not relative, delays in EPA approval,

delays during reasonable good faith dispute resolution, etc.,

will result in cascading delays and penalties. Upon resolution

of a dispute or correction of a deficiency, penalties should not

continue to accrue once work expeditiously resumes.

paragraph 45*46.

No comment.

paragraph 47.

No comment.

paragraph 48.

No comment.

- 14 -



paragraph 49.

subparagraphs (a) & (c).

It is objectionable for EPA and the State to seek past costs
*

from the Settling Defendants where those defendants represent

only a small portion of the PRPs identified by EPA. EPA should

pursue non-settling PRPs for reimbursement of past costs.

Accordingly, this subsection should be deleted.

subparagraph (b).

See above comments on "Work". Since Settling Defendants

agree to perform the Work, this paragraph is unnecessary.

Furthermore, U.S. EPA has stated that the study it proposed would

not affect the remedy. If not, the study would not be a response

cost. If the study is used as part of the remedial actions as

proposed in this offer, it would be a response cost.

paragraph 50.

Settling Defendants will not reimburse the United States or

the State for costs that are inconsistent with the National

Contingency Plan. Response costs other than Oversight Costs

should be imposed upon non-settling PRPs. If the Settling

Defendants are required to pay any other response costs,

incentive to settle is greatly reduced. Accordingly, we suggest

the following substitute paragraph:

"Settling Defendants shall pay Oversight Costs which are

consistent with the National Contingency Plan, costs of
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access pursuant to Section X hereof, and all costs incurred

in enforcing this decree, as incurred and paid by the United

States and the State."
«

paragraph 51.

The first sentence makes no sense and should be deleted.

Furthermore, the United States and the State should submit

documentation to support claims made. We suggest the following

substitute paragraph:

"The United States and the State shall, as practicable,

periodically submit claims for costs pursuant to the

preceding paragraph. All submissions shall include

supporting documentation, including but not limited to

invoices, bills and statements. Payments shall be made

within 30 days of the submission of the above claims, unless

such claims are disputed. If claims are disputed, the party

may initiate dispute resolution."

paragraph 52.

No comment.

paragraph 53.

Regarding compliance with the SOW, see above comments on

"Work". Imposition of penalties for failure to complete anv

requirement of the Decree is overly broad, particularly

considering the lowest level of stipulated penalty. Imposition
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of Stipulated Penalties for insignificant, technical, or de

minimis violations of the Decree do not serve the purposes of the

EPA or the public. Some of the essential purposes of Stipulated

Penalties are to avoid unnecessary and time consuming disputes,

including delays inherent with judicial action and collection of

statutory penalties. If Stipulated Penalties are

indiscriminately applied, their value will be lost. Accordingly,

Stipulated Penalties should apply to specific tasks, similar to

those presently enumerated (however, the enumerated tasks must be

modified to conform to the rest of the Settling Defendants'

offer). He suggest the following, with appropriate redrafting

upon development of further information concerning the SOW

pursuant to the underlying agreement:

"Settling Defendants shall be liable for stipulated

penalties, in accordance with the following, for each day

the Settling Defendants fail to complete a designated

deliverable or task in a timely manner or fail to produce a

designated deliverable of acceptable quality, except as

specified in paragraph 55 of this Decree.... [redraft of

subparagraphs 1-11 with specific enumerated milestones and

appropriate penalty amounts ($500, $1,000, $1,500)].

paragraph 54.

Stipulated penalties should not be unlimited. The unlimited

potential for penalties does nothing to serve the ostensible

purpose of stipulated penalties, i.e. to provide for an efficient
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and easy administrative mechanism to assess penalties sufficient

to assure timely compliance. If the process of performance under

the Decree breaks down completely, stipulated penalties cease to

serve their purpose and the underlying fundamental problem with

implementing the Decree should be addressed using other

mechanisms, such as injunctive relief and statutory penalties.

Accordingly some cap should be place on EPA's ability to assess

stipulated penalties.

Also, EPA should choose whether to pursue stipulated

penalties or statutory penalties. If EPA assesses and accepts

payment of stipulated penalties EPA should be precluded from also

seeking statutory penalties for the same violation as permitted

by paragraph 64 of this Decree.

We suggest the following additions:

•In no event shall the total of all stipulated penalties

assessed under this Decree, including interest and other

fees, exceed $1 Million. If EPA assesses and accepts

payment of stipulated penalties for an alleged violation of

this Decree, EPA shall not seek any other remedy concerning

the same violation."

paragraph 55.

Stipulated penalties should not be unreasonably imposed for

periods during revision of submitted documents. Creation of

appropriate documents required for satisfactory completion of the

Work required by this Decree is a naturally iterative process.
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It is inevitable that EPA will have some comments, requiring some

form of modification, on documents submitted pursuant to this

decree. Furthermore, while a document may be originally

submitted in a timely manner, EPA may not provide comments until

a later date. Should the parties agree to appropriate revisions

pursuant to comments, it would be unfair to permit EPA to impose

stipulated penalties for the period that the EPA reviewed the

document. A reasonable connection should be made between EPA's

notification of deficiency and the accrual of stipulated

penalties. Accordingly, we suggest the following addition:

"However, for violations not based on timeliness, stipulated

penalties shall not begin to accrue until after the Settling

Defendants have had the opportunity to revise the submission

in accordance with EPA's written comments. If any revised

submission fails to respond to EPA's comments and EPA deems

such failure to be a violation, then EPA will provide the

Settling Defendants with written notice of such violation.

In such case, the stipulated penalties shall accrue from the

later of (a) the due date of the revision, or (b) ten days

preceding the Settling Defendants' receipt of such notice.

paragraph 56.

No comment.
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paragraph 57.

Settling defendants must also be provided the right to

dispute the right of the United States to penalties, as well as
»

to the stated amount of such penalties. Accordingly, we suggest

the following revision of the first sentence:

•Settling Defendants may dispute the Untied States' right to

penalties or the stated amount of penalties..."

paragraph 58.

No comment.

paragraph 59.

No comment.

paragraph 60.

No comment.

paragraph 61.

This paragraph is good. However, a petition for forgiveness

should also be allowed where stipulated penalties are based upon

a failure to achieve a milestone in a timely manner and the

Settling Defendants correct that failure and also subsequently

return to the original time frame. Also, continuation and

performance of other undisputed tasks should be considered in

determining whether forgiveness is appropriate. Accordingly, we

suggest addition of subparagraphs 61(4) and (5) as follows:
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"..., (4) where stipulated penalties are based upon a

failure to achieve a milestone in a timely manner and the

Settling Defendants correct that failure and also
4

subsequently return to the original time frame, and (5) when

the Settling Defendants have continued to perform undisputed

tasks in a timely Banner.11

paragraphs 62 - 63.

No comment.

paragraph 64.

As noted above in comment to paragraph 54, EPA should choose

their remedy. Double penalties should not be permitted, i.e.

both stipulated and statutory penalties. Accordingly we suggest

the following revision to the last sentence:

"Except as provided in paragraph 54, payment of stipulated

penalties..."

paragraph 66.

Natural resources damages should be a Covered Matter.

Exclusion of natural resources damages from the Covered Matters

deters willingness to settle as this may represent a large and

unknown amount. Furthermore, EPA may pursue non-settling

defendants for recovery of natural resources damages, thereby

creating an incentive for parties to join the Group of Settling
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Defendants. Accordingly, we suggest the deletion of subparagraph

66(b).

«
paragraph 67.

This provisions is overly broad and could, arguably, permit

EPA to require further action based upon any information received

subsequent to entry of this Decree, regardless of the quality or

nature of that information. Accordingly, EPA should have the

burden of proof if EPA requires further action based upon "new

information". Accordingly, we suggest the following addition:

"If EPA or the State requires new action or additional

response work subsequent to the entry of this decree or

certification of completion, based upon receipt of

additional information, EPA shall have the burden of proof

and production in establishing that such additional response

work or new action is required.

paragraph 68.

No comment.

paragraph 69.

See above comments under "Work11.

paragraph 70.

There is no reason for the Settling Defendants to release

and waive all rights to or against the State or the United
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States. For example, the Settling Defendants should preserve

their rights in the event that EPA or the State causes harm or

damage due to negligence or some other actionable event. We
*

suggest that this provision be deleted or appropriately modified.

paragraph 71.

The Settling Defendants also should have their rights

preserved. Accordingly, the last sentence should be modified as

follows:

"The United States, the State, and the Settling Defendants

expressly reserve the right..."

paragraph 72.

Settling Defendants that are expending their own money,

resources and personnel should not be required to totally

indemnify the United States and the State. The indemnification

should be limited to acts or omission that are negligent or

wrongful. Also, if EPA or the State directs those actions, the

indemnification is not appropriate. Accordingly, the fourth line

should be modified as follows:

"arising from the negligent acts or omissions..."

and, at the end of the first sentence, add:
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"except to the extent that an act or omission was directed

by EPA or the State over the objection of the Settling

Defendants." *

paragraph 73.

No comment.

paragraph 74.

No comment.

paragraph 75.

No comment.

paragraph 76.

The amount of financial security should be reduced to

$8 Billion.

paragraph 77-84.

No comment.

paragraph 85.

See above comments on "Work". Assuming that Certification

of Completion applies to the Work to which this Decree applies,

certification as to the truth and accuracy of the Notification of

Completion should not be required. EPA will oversee the entire

project and will review the monthly progress reports. EPA should

be aware as to the completion of the Work, regardless of the
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Notification of Completion. Furthermore, some documents and

actions may have been subject to modifications by EPA which, in

the opinion of the Settling Defendants' Engineers and Contractors

make them not entirely "true and accurate". Also, the scope of

the data that must be "certified" is unclear. Accordingly,

certification should not be required. Therefore we suggest

deletion of the last sentence of subparagraph (a).

paragraph 86

Insert "alleged" on the third line after "parties that

the..."
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